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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a frequency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value QAM modulation in a 
transmitter 1 assigns n-value data of a 1st data string to a signal point 
group formed by grouping signal points of n-value 1st data string and p- 
value 2nd and 3rd data strings on a space diagram and sends a modified m- 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 
demodulates the n- value 1st data string, a 2nd receiver 33 demodulates 
the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd 
and 3rd data strings, and even in the case of the receiver having only re- 
value demodulation capability of n<m demodulates data of the n-vaiue 1st 
data string when the m-value modified multi-value modulation wave is 
received in the transmitter. 
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fi^©^iffl©$)5.— ^©isHic^-rs. e^*e> 

lin £> 4: »©fg^j* t *JS'JT- S «: < 2. fc »ac ^ — v - 
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<fcV^ -©S§SIS:2A R oi:S«-r5o 4PSK©E#§ 

m xtxom m ^ 1 5 1 #h 2 0 © 1 0 - a R1 1 ^ 

A RO , I 0 — b R i I ^A RO ©^i^T-^-r^l#SiJ^l 
{d-rn«^:T©i/^^AT-SflT-#S 0 Ell Stilts 

i£fMf!-5§© jgia&ss 1 2 3 © 4 p s k m&^mu 1 C 

■(15:AToi:^«-r-5.o ^©d *3T>7^2 2©^ 

2 3&-7^*;U2l{I«l5 l©<t-^&*WCg*. ##gBS 
©^il6QAM, 6 4QAM&gflT*-4»&j6i5fg 

«)02 5 (a) ©±5fc»««l*s (7r/4+n7T/ 

2 ) ±©tt«K: 8 ooi^ ^@Hg uase-rn 

i£, 4affiF*aft:«tt)*a«SSifeTSi. X, 12 2 5 
(b) ©<t3tn^/8©#gOISe±t:l6^©i 20 

^&*wiw?tit£ffim%im£®ffi i 3 iki 6aifls*sc 

©a&£«B£#5C -Ti> ^ t 1c «k ») e-^jS iMSfcl u 
^©^Ai/ (Ai + A 2 ) = t a n (tt/ 

8 ) t & * <t ^ cans* 1 ©e^a LSHt-r n« 

* o m 2 ©&^©<a*jftttB£M/££[§|B 6 7 © <fc 

5 te^teBH: (El 8) © Q P S Km^CDm^&iiL 

1 2 3 ©M^-^{4M^gl5 13 8 {iff ^v£©{£B 30 

-rs. 

[0 0 4 6] *fc3Se«lt:H»)B|9©^ hWafcffl 
WT C CT'^fS^I 1 © 1 6 P S KOjSee-SfclttBB*- 3 

i:HI9© e fc-5Cfl^8 3©*^^ b;i/#|n]©|&|BA 
iSHl 8©^*;H£«*t5 l©4PSK«{£i£{f£ti 

*A TO it)^^<ti.. ni:, 09©^ imm<z>m^ 

8 4, 8 5, 8 6 ©e-^JiMiST-^-r^ 1 4 P 
SK§«pJfgffl^8 7CA5. ih?>©If5«l§f| 40 
«2 3T-gfs Lfe±§£u C©4o©{l^(ig]2 0©§ 
h;na©SSl#SU««K:A*. tot, Sllgfg 
«2 3lii9©i^8 3, 8 4, 8 5,' 8.6©V^fl 
&S^bT*H2 OOM^I 5 1 tJpJBfU (11) 

^ttI8i:mUcJ:5l:, j£<g«| 1 ©S§ 1 #iy{s^£if 
9 1© (1 1) , t> 1 t^— *?!j© (1 1) T-fe 
5. £2&|& ft3ft|& *4jRIE©»-&t,HiafcL,T 

1 6 QAM b< Ii3 2 Q AM L < li 6 4 Q AM©ig 50 
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{f£g 1 ^©^iifl-f-©^©^— ^J©-?*,, ^ l 5-- 
-*8I©2 b it0T-*©»t«ait4CJ:C4S. 

^ ©»&«* 2^-$ 3 ?ij©{f ^±±xm 
1 ~ms 4 ©d*«g^» 9 lfc^snsfctojii^- 

**J©fc*©«Olfcfctte»£#*.&^. L*>Ui£il&© 
a ©T?«-eiB^5 J; -5 &««*«j&5 

[0 0 4 7] i> L, ?S J M«>rt»i6K^CDtdtJ^jfc:(E^.*S3&:Vi^ 

e> n 9 ©«t 3 ^e^©ft ttmmmjs&cb—istco 1 6 ~ 

*Me3iST*<ct*M©S»^±ix.5hfJ*,±(f 

#t*»«»©«*©Bsw*»e.aMtH*aftdw*ixTv^ 

*• i©tt«ttn'^r v h®iT%±u'3^ h#S«*»fK: 

«t t) * < & e, & a h§#m < . mmm,t)itmmmm<D 

i^2 0W, MiiSMTt) 1 0 0 W~2 0 0 WSKtrfe 
5o t£oT, BI9©J:-5afi*^WPffi«l3&SC©i 6QA 
M-T4PSK$re^LJ:di:Lfc«^rl 6QAM©« 
(i 2 A i = A 2 T-$> -5^6 3 A T o£>gi;& t) S±/T-^t" 
Sfc9flS<fcS4:fcS. H4ttft4&^5fe»t4PSK 

©g^cm^^ST-feSo ^4PSK©^igfi^ 

*)^S©T>^7-T-g(sRltg{CL«tdfc-r5i;, 

tt® £ nt v -> 3 t- c nfc* ^ © m^j ^ m & z t: itm 

bO„ ffl%.l l £4 0W©yXTAfli3 6 0 Wi&gii&t) 
[0 0 4 8] ^1CT% %^T^Si:»^(r^:T©S{B^ 

[0 0 4 9] Clx^l^t^s t 4 P S K li/M© 
**Sit»4*^t. *{"1 6QAM^l7>ft 

&fflvi&asttteTifes*s*3^ h©^««isg{f ->;^ 
-^ftffv^«©»e#t:*rjkfeis^-j-ixif .>^^ A 

«lfP4PSKfcl 6 Q AM, 64DMAS; 
» m 89 1 S£ f s I" « C t # T- $ S o 
[0 0 5 0] Mz-limi 0© < t^i:Al=A2i;*5J; 

-i:* s T-S5o d©*&4PSKfe»fii-rS5fc»©lB« 
A(4){i-t^ (,;u9 5filfg, 2A a 2 ©2p^g i: ^ 
So ^:f*©tg*iA( 1 6 h;U9 6TSSfg (A 

• + A») 2 + (B^BJ 2 ©¥^tSi:^S. 
[0 0 5 1] 

I A(4) | 2= Aj 2 +Bi 2 = Ato 2 + Ato 2= 2 A to 2 
I A( 1 6 ) | 2 = (A, + A») 2 + (Bi+B 2 ) 2 =4A 
to 2 +4A to 2 =2 8 Ato 2 
I A(l 6) l/l A(4) |=2 
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^£5, 4PSK^lt5®602fgOSI, 4fg© 
-ISW'&gffi^T-tt^ 1 6ffiQAM©«HliT-£&V> 

# A , i: A 2 © 2 o©g8fi£^«>i8:;£-r 5 3 i: t £ »> £ 2 

3 3 t-§«t- s 5 . ei i o ©±§-i§r s ^ i #ffl«-5 

j&i? 9 lOctxDa^oa^EgSttiAaffet)^ 4PS 
K©{g-^j&[g|8gat2 A 1 tifc^Si;A 2 /2 A 3 &5 0 A a 
= A a «fc»> l/2©fi*W&IHElBi:£t>, Htac^-u 

-T-fci:4{g©g{gj£jS#&gt&5o 4te©g{f{gS,K£ 10 
»*fcH\ & 2 SfiM 3 3©T>t^3 2©#ir 2 J 
Sgl§©^2 3©:r>^2 2©4^^Sr,(;:tt^T 
2jSt&b*,r 2 =2r 1 Ctn«J;M 11 0!a.tt$e 1 g« 
«2 3£Q7>rt«13 0cm7Ee6>^2g{gM3 3©T 

»ti ») ^TtUf H D T VmcDmtctiiV— tf^tflB]-?- 

tr^^Stt^^h^-r-SSo t£o-£S8 2g{g*S3 3ii^ 20 
0^37ht-feJ;V^ 4 P S K©^— Y&m 

±£A 2 <Dltmzi: •? 4PSK©^l«^7tC«-r5^1 
6 APSK©^Mm^itn 36 i:m2§e^3 3©T>t- 

[0 0 5 2] -©gjSfbSrttSfcSJftff UT^Sfc, 4 

p sK<Dm{&>&mtt.mm^*ji'3r-m (a,+a 2 ) / 
§{f-r 5 * ©e^jsnwgjBtt A a% 4 p s k T-sft-r 

*t#©^^IHIE»tt2A 1 , MiSllHIE«©lfc4itt 30 

A 2 /2A, T-&5;fr£g{s:r>5^©^g£r 2 i;-r-2> 
fcBU l©<fcd&W0(li:&5. ffilftl 0 lttSix*;!' 

2 ©l8^S:«1-o 
[0 05 3] ^102 tt*ffi««-3jSl©»&© 1 6 Q A 

MfcSHgr wra©*:*!) 9flS©iSS«i.*;u^ 

— LUfflfcJT-tt&v*. Ell 1 n 16 £ 5fgjy. 

±ti J f>LT*)^2§(lM2 3©7>r^gr 2 li$g 

[0 0 5 4] «M©*§£\ SS««*ttlS«*nT* ») * 40 
—&m&.±&£ti1Z^o £©C £*>£>n 1 6fcfc5{gfcTF 
^M^UV^tA^ £©^*££igi 1 ©ffi 

«ti o 3 ©&trc;iv*-. mtti©««rt3ft&mttji* 

1 0 4{i^{fJi^;i/^-4fgT-^2Sfg^2 3(DT>y=- 
:*-#Sr a fcfc2fflFfcJ5i:S. ^10 5 tt^fl^*^ 

*-#2{gTr 2 fcfc*<j5{g&c;fe6. cn?>lt HfflftpJ 

[0 0 5 5] n 16 #5 £ t)/Jx^ViC hlrA^Asf II 

n ie =((A 1 + A z )/A 1 ) 2 g 5 50 
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A 2 g 1.23A, 

El 0A»65#JMjiSl»ia©M*2A(4), S^Mftl 
S2A(l!)m^ A(4)4:A(16)-A(4)ttA,i:A a 

S£oT{A(i6)} 2 ^5{A(i4)} 2 t-TixKJ:v> 

&t£»©6 4APSK£Hfcfflv , »fc0!i&ji<r. i3§ 

ff^4 3 (i, 6 4ffiQAM«g|#-?&2>,> 

[0 0 5 6] ei 1 2 ©^ h jvmtm i o ©^ h ;na 
©««i«^jsi»fe4tt3&»6 1 6ttc«»D*-a-fc»-6-e* 

4. HIl 2©il»Sli^g9 lOtfifcttM^l 7 
0^»tLT4x4= 1 6m<D(g*t&ifi*flBim£.B.m 

fci&sswfirtioA^ATofcia^u&ttnH&fe^. 

fg3g{i£&4 3©T>^^-©^g$r r 3 t LT, i£<f, 
UJMf n 6 4 ^ILfeS^r 3 ©iJ, mffilz L 

r 3 2 ={6 2 /(n-l)]r, 2 

SI 3 6 4fitQ AM©:NMlr 3 -m;b|g8Stn© 

[0 0 5 7] fc£U 111 2©id*Elt'tt^2Sl 
£83 3T-Sflbfca-&4PSK©2bi t l,fi>WmX& 
&^©T-ISU 182, ^3©3o©]SSi;teS:f!gi:^-B-5, 
fcfcJU i2§i«3 3t^JK6 4fitQAM^Sa«A»e>^ 
J&l 6ffiQAM4«S|-r-g.aB£%*)fc-a--S^ U 

[0 0 5 8] El 1 4©£5fc3»»©e*^l©$Ol/--tr 
>^.Sfr 5 ctti!) 3 o©^{l^©jaa5m A^il-r 

5. II »R« WTf RflB-T* m 1 ^Wd*HE*jS» 
9 1 i±m 1 ^— ^?ij©2 b i t© (11) £f!jr)&Tfc 

[0 0 5 9] Jfefc % ft 1 RUMMd 181ttt*2 

T-^?j©2b i t © ( 1 1) &m*>&x&. m2m&- 
mm ^j&m i8 2Ui(on ^ »3 m&mm*5j&m 

1 8 3(ctt (0 0) &£4 9Jd-gMS^j&Pl 8 4Cii 
(1 0) ^SUDfeTSo c©^i:{ig|7 i:#iffiT-$>?>o 
[0 0 6 0] EI 1 5©|g l^PM©-<^ ^;^EI&fflV^T^ 
3 9 *J©<I*jSlE«fcP U < gi?§-r S ^^J^-tifg^ 
^201,205, 209, 213$: (11), ffi^^ 
202, 20 6, 210, 2145: (01), is^sk 2 

03, 207, 211, 215$ (00), fg-sg-.'S 2 0 

4, 208, 212, 2 1 65 (10) t.Ttlt£-. 
r-^?ij© 2 b i t ©f-i' *I 1 r-i', m29 : —* 
£&ilI,-Z, 3Piil©2 b i tf- *#8l3:UTej£T- 

[0 0 6 1] 6b i t©^— *#3&5£ttT?&<;fc$Bgi3 
(DftGHt LT 3o©U^;i/©f4fg©^SS(lMT% 2 
bit, 4b it, 6 b i t ©^J&Sfej^lS©^— ^ # 
IS^T-tb*^, 3o©pg@©eitK©i^i:S$fefe-B- 

[0 0 6 2] 3P^Jife^a$©Pi145t)fc-B--5. 
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[0 0 6 3] HI 5fc*4«t-5t: % ftl^-^jrij 
Or-^ 1 §f « 2 3 t-SI^ 1 5 fefeCS, A, 
^ AtoT- s c t &T r- fc'afi-"^. 

[0 0 6 4] ifcfcft 2 t=-*?U©M^u «*«BI 1 0 
©fe^S 91til5 ©BJ^iUe^^P© 18 2, 18 
3 , 18 4 ©fg^i:ES'JT-$ 3 <fc -5 ^BEgi8i£ 

[0 0 6 5] Ell 5T-&2/3 A 2 *ftf-g| Lfci§-££^ 

To z<Dm-&miw}fi-m<w^&mi 8 i©^©©-^ k 

2 0 1, 2 0 2©e^jSfflIBBB:A 3 /6fcfc5. *3 

-*t5o C©±§-£\ 7>Tt3 2©*gSr 3 i:l / t, 

* 4 p s Kmrn^ji^-cDriG* 

fgT'&ZhfemT&t, r 3 2 =( 1 2 nJVIn- 1 )fc 

i©^7 7iiil 6©ffl^2 2 lTfSM**. 0S*.ttj£t2 

2 2, 2 2 3ffl«^4P SK^fgoi^;i/^-0D6^©^ 

m^*)\s3f— A s f#e>tl^« 8^©*g©T>5^r>-T% * 

&9^j^^M/=¥-&&6f&©7>^-e*l % ft 20 
2, ft3©^— ^jPttH^Sscfctft,,^. ;:©*§ 

tztbr z z = (3r a ) V (n - 1) htt*)$&1&2 2 3© 
i -5 £3g^Fft 2 §fg#| 3 3©^>5^^-3 2 £^§r < -f S 

[0 0 6 6] c©Mtt, S^fflJ:5l;ll©iix 
*;i/3r— as/h^Bfcfclg 1 5^— * JiJtft 2 5 1 — *?*J£S£ 

T ft 1 2 3^2 SflHft 3 3 fflgfg^-^ 

aci:^c<. £feafcBt-£c:fc&<ft35 :; -*?ij£S£S 30 

[0 0 6 7]SW|«8SBiii|t4fe»C, *r»2te 

«33 ?>M^^ . mJj£©ft 1 &mW. 2 3 !&s*3fe»|ig r 

^{s^h^/mss i ©ft i ^—^ft] %m.mr- & z> «t -5 £ 

RSbTifcSCKWU »2afi«3 3 7fH:26<H«l© 
ilOtSbfel 6ffi©ff^-,£o£»>ft2^-*?iJ©l 
6 QAM©2 Ify h©e**^fcfM|TfSs 0 ftl^ 
-^5>Jt^to-e-T4b i t©ft-^fe«l8Tf**. C©* 40 

0 2 i©aw$ijffligB2 3 i -cisss u mmmmzmm* 

[0 0 6 8] 13 2 l©ft2gfi$£3 3©7Dy^H4:, 
HI 1 9 ©ft 1 smm 2 3 ©:/n y * HttSSK t#§f&T- 
ifeSo itdjSttx ^•TT'V^^-S 2#T>=:h2 2 «fc t) 

<f^^S§^©®Wf^£##JT-t3o &fc, mm§g3 
5 ©ftS£Mffllfll8P 2 3Uv ft 1 * 3»JB£» 2 
3 2 tft2^-^?ijS^35 2 3 3 £&o„ ft 1 fNNIf £ 50 
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*»s *i'^i:±*2ffi©««fet)0. *^Bj®jg^ v 
^ff£l 6 QAMff ^-©feto, El 2 2 CDfs-t^ h^S© 

T H ie= (A, + A 2 /2) / (A. + A,) 

[0 0 6 9JCCA1, A2t,b<ttTH,eSV, $tt 
&H©ttm©{fiBflfflZBU igfg^ U5, ft l 

©tffc*»rsse$n*. £&«H«ufiieis2 3 i#g« 

[0 0 7 0] 13 2 6^ffltA-ri'7 h7 7-^^-A 1 /A 2 

©it**»i«bT^<*aftBiBB-r5. Aa/Aafcs* 

wjit-is^ l a a/ A 2 ©ft^ mti 5 1 eei ^ ^ ^ - & 

02 6©ft2^-*?lJ|?«fcSI5 2 3 3 *>?>©«1IS 
<g-l-£«^$iJfflI|5]B&2 3 1 ;i/hVW£ 

t5CtCJ;!)^3§it|4 3^>7 h:??'** — *a 

fei£f8£&fc± A 1/ A 2 £ 21 § < & D 

**fcV^»*4»fc5. £*lfcft2«fi«3 3fcffl^* 
C i: *>Tf * &HfelfllilB2 31W€iJ-23 la 

[0071] z.(om.mmm.&7Fm<Dm'&. ft 2^-^^j 
comMiimmt-teZx, wt, (1324) © 7 d-^-v- 

[0072] mmmm&mt>tite^M'&T-i>x^y73 

1 3©4P SK©fK«SV^«y.r3 0 1 ©ft \=r—$ 
?y©«iafcfcT-?£o fiT\ ^^^7°3 0 2fllr- 

^^js^gi5 2 3 2T-mztizi&mmmi£iM.mmffl%ii2 3 

lfd^iS. fMM9»®2 3 ltt^T-vrS 0 3T?mj&»4 
Xfcfc2& 7*3 13®4PSKfeb<{i2PSK 

O'iMm&fi^e NOftf,XT973 0 4T'm*i8Xlil 
6*e.Xx773 0 5A|qi3 o N0©a^(i^f'y73 
1 0-xfqja. XT5/73 0 5fliTH8tTHl 6©?g 

»§ff^o ^7^^7-3 0 6 nmmm 2 3 u±am« 

SiCDSifttT H 1 6 §ft 1 mSSmSMRt 1 3 6 fcft 2^S>J 
B^@gSl 3 7 C«D % ^^^7-3 0 7, 3 1 5t» 
1 6 QAM©m^tft2^-^?ij©S^A s ^^^-5„ * 
T973 0 8T-X7-l/-h*sfx.^$n, la^Hr 
tt7fy73 13CR5, 4PSK«H&fT&5. 
[0 0 7 3] SfcCOtl^ H2 20g^8 5. 8 3 
iicos (wt+nTT/2) ©^jg±t$,i,#, fi-f-^ 
8 4. 8 6{iw©^,g±{C^V>„ t¥oTI2I2 l©ft2^ 
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-**|JS£35 2 3 3 <fc!3 8Si£«W£[5]g&l 3 1^2f 
-^?iJtD«S3illKiitiiti«§ii ►) ft^ 8 4. 8 6©^^f 

[0 0 7 4] ^2^-^?lJ*^^tgJ&^5«SbT 
1 fcfcSI 1 5^-* Mfc J: >> -f >^s-9 

«HT-£;fe<T*K ^ 1 ^-^^©^T-^fs^S 3. 

8 -5 zcDtztb, mm&n&mm i 3 ltjg^ 

[ 0 0 7 5] &£&flm 1 <fc 0 s 12 2 3 c^-r <fc 3 ttSE 
16 4 Q AM©fi^#^e> ft T IH2 4G97 0 

— 9^ — h£R3i:;^y 7"3 0 4T-m* s 1 6T'&MA> 
*J8f^r-v73 1 0fm#6 4tJlT** s fxyi'$ 

?^73 1 2 trSj^^o Htli^I6 4 QAMB$©{! 

TH«= (A, + A 2 /2) / (A1 + A2) 

[ 0 0 7 6 ] as 1 mam^jim 1 8 1 ©*£& si^ 

jSUHOEIKfcAai: ft 1 IHMBUg^iSlS 1 8 1 

fcJ6 2H4WJ©^jSl#l 8 2©S§gfitt (A 2 -2A 3 ) , 
S^bl-^i: (A 2 -2A 3 ) / (A, + A 2 ) Z 
ti*d e «£fem-fZ>t, d M ^j«S2Smtt3 3©#S(]|£ 

»73 1 3T?*!WU de^a^^ffl^-e^tv^^^ 
7*3 1 3©"4PSK ; E— #B'JI6fflK:&.5Jg-& 
tt^r'>7'3 0 5^151^ 7.=t-v7Z 0 7© 1 6 QAM 
(DiMmZlfOo 0 8tX7-l/-btf^^ 

JS-g-ii. ^r-y73 13©4PSK€-HCA5. 
[0 0 7 7] C©i§-&, j£ft«£ 1 #0 2 5 (a) tc^^" 

i-5a«*jfiicD«}B8QAMe^-*afee-rnttH -£t© 

*fl5. £©*§£\ EJ5i:£LTV^^4PSKgft$fcT- 
£>g 1 5 s — **J© 2 b i t tt«siT* 2 3 3 

Htt.!62 5 s —*fiHD 1 b 1212 5 (a) ti25 (b) 

(Dm^mmm^mm^m (r, 0) t->7Mfci 
izm^tzm.$mwi±-3$. *> xY^&zm-^.^^y v £ 

tfeC-CDM^g^I^e-CDMW, «Krt5jW 
3*0* Dr, 0^|SlC«^Si'7 h^tfeC-CDM 
MSSC-CDMSilSIC-CDMtDf^ 
[0 0 7 8] t-TE125 (a) ©8PS-APSK01 

^^Esiatt> qp sK<D4-z><Dm^&<z)&*izmmw. 

5tiDLfe^©T-fe2.o ^dbT. 02 5 (a) {C7jvT«fc 
5£QPSK*>e>8 o©*!^ ■komffilf C - C D M 
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©APSKtfllfS, :iftttfiiffi:|if±K:.j30T@ (P 
ole) Sr^7 h^^fels^SiiADUfcAP SKT-fe 

h^^Shifted Pole-APSKBg bT SP-APSKi: 
Df.&„ C©*§-£\ El 1 3 9 Cjjv*-«fc-5 h 77^ 

— SiSffl^fcCLfcfcJ; 5QP SKtiliQ^nfefl^ 
8 5©WSST-§5, 8PS-APSK©llfM 
«ip©QP S K©@M« (r 0> 9o) ©{g-^8 3£^ 
gr^lpKcS.ro^tt^^ hS-e&fflMOOTja ( (S 
i+l) r 0 , 0o) SriliDbfct>©T-$)So C1-5LTQ 

io p SKiiiHjb- 2 b i t ©-y-^+>*;n t 1 b i t© 
f- ^ > * ;i/ 2 a^an £ft & o 

[0079] 114 0©n>^^U — i/3>0(C 

^-?-<fc-5^ (r 0 , 0o) , (ro+Siro> 9o) 
©8o©ff^tC^gr^[SilcS 2 r ofztti"-? VZit 
tzm^r&&mn-t2>Z £1Z £ QmtziZ (ro+S 2 r<>, 
0o) i: (ro+Siro+Ssro^ 0o) OlbittDl 
^itf^tin^ftSo ^ft»2?i3g©iES#;fc5fe«>l b 
i t©it^^>^;i/*sf#e,n^o ch£ l 6 PS- A 
PSKfciq^ 2bit©t7ft>^;i/Ulbit 
20 t>^.;b2iilbit©^7f L t>*;i'3§* 
O 0 16-PS-APSK^6=l/4 (2n+l)7T 
±lzm*t&&$>Ztzlsbmi 9T-aftB^Ufe5im©QP SK 

sie^i-eassiiSEtfB^T- 1 s 2 -y-^ -v >*;i4i 

«SST-#&^#2b i t©^l-tt^-^>^;i/tt«^T- 
IS. ^©«tdK:m^^75'[Sitc;i'7 htac-CDMj 
S)iPSKi:< t3»S©flfS«26fc*v^T^«ETfife* Q 
P S K§{©mt2&t££^&#&{KS£tf«fi£ffi3lT 
#5i:U->-5?aj^*s^s 0 ;ofeK»PSK^ofci-lt 
ft©«Sffi?ii©m^# 5 - i: & < m 2 1*tft© A P S 

[0080] 025 (b) cZ»^©e-5j&tt«ffi«C** 

{tS^S = ^r/8©±icfe?, 0 Ctltt 1 6 P SK©(s-^ 
^©&^PS4-7-©o^ t)ft 1 6^©{i^©a*>^fg 
3^J »3 1 2^r©e9jafclS3eLTV^S. PS^-T-SCl 
ttCfct), ^<Mfe^-&, C©3>7-©{g^^— o©{f 
^•jSi:^^ L^T- 4{@©QP S K©ff ^jfti:*3&:^-c 
ii^T-tS. d-5 LTiiu3£JI-&i:|H]«£ UT> QPSK 

40 [0 0 8 1 ] Cttf>©{s^tte = 7r/4, 6 = tc/4 

+ 7T/8, 0=7r / /4-7r/8©^igji^iaa^nso 

o * \) Mm 7T/4±(CfeSQPSK ©{f ^ »fiS^IS 
®^S^|fi)tC±^/8^7 h^-M-fcM^SrilADbfe* 
©TrfeS. 9 = 7c/4 ±x/ 8(D$&miz$>2>tz&>^ B§^? 
6>PSK©(9 = 7T/'4±©lo©^f^i:^^-a-So ~ 
©ig-g-©^ — N{±^TS<*St?)S0 1 9iC^1"Q 
PSK©§<1#|2 3t:i5 4o©^|Jg±©«^i:(i# 
S'JT*tSfc»«^T-| 2 b i KDy'—t'tim&ZtlZo 
[0 0 8 2] hC-CDM©i^ AS^Tr/ 

50 n±-fcSfeS»^, «SI«B^I3»tt, ffe©Hffi^Ji:[B]« 
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fcnjW§|5|ttfc:«fc!) % «S&«ttB£T?*S. *fc>r/n 
[0 0 8 3] *fc, H14 1Cwt«tQPSKXtt 

8 - sp - ap sKoe^«©amit^ 5 ^s4 

S^-bfcJ;^ QPSKCS^ (r 0 , e 0 +P,6o) t 

(r 0 , e 0 -p 1 e 0 ) <D2^<Dm^£.izfrmtftim^&. i 

©SSt^tsfeSo 3oUtlbitOit7ft>^- 
3&mtiU$tlZ> 0 P = P j© 8 - S P - P S K t 

09^o mi 4 2^^-TidtCCD8-SP-PSK©fl 

*.&*>©£ 1 6-SP-APSK (P, S^) to? 
-&o (4ffl*s|lJbT-afe-5 8 P S-P SKt «k t)-^^-^> 
*;H. 2#StT?S5. St, 5 (b) fc 

MSo ®M«^©^jK^>7 h 5fflUtC-CDMIi@ 1 

4 i © «t -5 1: p s k izmmx- s s & m-m^mm 
mmizbm^zzt&T'gZo l*u ^2mft©AP 20 

*«*C- CDMI±^;i/-7T*i©<g^©IHIIHftJS-t: 

ifi4tj@B«B#©C - C D MfcfcP S K £©S|&fc£#s «fc < & 

[0084] §2 5 (b) ott&m&mmmtmmm 

*03WfcS»ffi**)-3 0 1 6 PSK©iSl 

£|EMUTV">3©-£, 1 6PSKt:i!)Iifl5i:i: 
4>£. t:>^LTSSfcA6QP S K§{f 

feie-SRQAMf^ilST-IS. QPSK, 16P 
SK, 1 6 -SRQAM©3o©K©i|^^3^tifi35^ 
«*C-CDM|ffl©SBStt*S6HU!fe*s6i6aT*Sfc 

tt3 b i tS4f|S„ 
[0 0 8 5] »:C*3§ia4 3Cov^l^ 0 0 2 
6&^3§{b$S4 3©^ny^^T\ §2 lCDl2§f 

8$3 3 £&temtM)&£t£2>o momtmsr—pjim 

£.&2 3 4 &mu£ti-z^2>ztt.mm£.®mz8i$. 

SEWs^, 0S;?.fcf 3 2fitQAM-^6 4fitQ AMfe^HT* 
Z<D1t», 6 4fiiQAM&«ii-r5fcto s £lMt 
OTS^lHli&l 3 6tttfte-9«fc:»u 8«©1-<;U£# 
S'J-T?>^#$)?. 0 C:©^7-3©g§(g^^;b*s^t- 
So -©^*>loiiO©fei?)lo©^|5g{-(i3o©gHE 

[0 0 8 6] HI2 7 0||f^^-X^-f7^7A!;it 
■fcdC SSlftlSTftt3o©««[A«#ffi-r5 B 
[0 0 8 7] H2 7t^-r«t-5tc3-pffliE^b$nfcKI 50 
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fit, THl M i;TH26< l i:TH3 64^4t5. 
[0 0 8 8] 

TH1 6 *= (A, + A s /2) / (Ai + A 2 ) 

TH2 e4 = (Aa + Aa/2) / (A, + Aa) 

TH 3«= (A, + A a -A 3 /2) / (Ai +Az) 
[0 0 8 9] C©««fcJ:5, ffifflt*«bfcSfc<»*£ 

wtm2^-*wtmmizi,xm3r-*y}<D? : -*& 
) awsns. 02 3(Dj:^izm3^-^mtm^itm 1 

IiJ^-fllflW 1 8 1 ©if © 4-3©flr5j£ 2 0 1, 2 0 
2, 2 0 3, 2 0 4©#»JfcJ;»K 4fio*t)2bit 
£;h,5. raiT6bitoS!)^i6 4IQAMfflf 

[0 0 9 0] C©l^©{K8|fHflIffi 231lifl 
i?£35 2 3 2©»l7s-^5!|fc^3;n5«Hfi»«tJ: 
?K m, Ai, A 2> A 3 fflfa*sfci^5©T-^'©gafitTH 
l«tTH2a-i:TH3 M StH|[UTJI51MS!lB±ae 

i36tm2mm^mmi3 7izm^, »6 4qa 
Mmm*mmizfi5zh&T'g2> 0 zcomi$m.mmmz 

02 8tt^6 4QAM<oaomwaS2 3 l©7D-f 
+ (124) ©1 6fiQAM©7D-?t 

— h tM5&(Dfr%:mMTZ><> 122 8 ©^.^ 73 0 4 
<t !3^fi'73 2 0fCS:t)m=3 2&£>X^>y:r3 2 2 
©3 2«tQAM&Iit5. N0&6;*y-s,r3 2 1 T-m 
= 6 4**|g«U X^73 2 3T-A 3 ifim&m&,Tb> 
£>l?:£T-£S:^fe«\ X^-v7°3 0 5iZfa\,\ M2 4£ 
5=-^-ht3fc»5, gfjfcl 6 Q AM©3Ci|£fj 
«E-5. CifXr^7 > 3 2 3{clS^ A,3&JSBe«« 
i*^^3 2 4T*Hfit©fi-#^fTV% > ^773 
2 5TSS1, *2i©J||£[i|B^3o©Htt*jS»);*^ 
^7-3 2 4QAM©f?^*frW Xr^73 

2 7Tf»l, 162. JSSt*— *©S£*frV\ X^y? 

3 2 8Tf3i7-U-h^Sttixtf^y.5, o 5 izm 
^1 6QAMfca^T/J\£{*tltt6 4QAM«SIS« 

[0091] ;;t\ m.mizmw^mm^m^^iz'D 

^Tj£^5. #3&BJ5fct^ 1 BQAM^ ^6 4QA 
M©g§ 1 t 1 -^ ^ 4 P SK§<iafS4^S^^3 
{34f^©-o*sfei, 0 c©»^ 3iS©4PSK§fI^ 
S«v^fc»-&tt«aS»©«^#HJli:ft r> inm^«li^ 

t- $ «: ^ . c ii s m± -t § fc am t smma-c v ^ 

[0 0 9 2] *»Wfc«tS^ffii:LT2a»)©*aiSfc 

€»» jei©^tt-saiijaoafiHi4(jfl«jt (2n-n 

T/4©A«±©ffl^*S6S*i£-efeS. ^2©73^ 
ttn?r/8©^ie±t:«B| N ^T©«*jaSE«U»<l 
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[ 0 0 9 3 ] m-<DJjm\t. i3 8t^U:iot:4o 
Oftfi, -r/4, 3 7T/4, 5 7T/4, 7 7r/4©^Jg 
±tfe5(if^Mtfit*8 3> 8 5©fi*£i££ 
B#, 03 8 ©>£{§{§ "^©^-f A?*— hm<Dtp(D*J A 

Sa^-r A;*ny h 4 5 2, 4 5 3, 4 5 4, 4 5 5 £fc 

3-^©syujtcs-r§i§sg-r&. ^©jwihi^c 

&-**±f3fcSE±© 8 o©fl^©4j©t>i:o©<g^^ 
i£<s-r£. ^fti^©*^ A*D y hT-fci:ffit©{f 

^5±i3©*aflij&^4 i c^-r^— *<z>mm*-< ><r 
[0094] z-<DWi'£;(Dmmm j %<nnu*m4 1 sai^ 

4 5 3, 4 54, 4 5 5 £-^tr*-f A*D y hi¥4 5 1 
fcfclo©ijMji:r-*?iJ4 9 1, DnfelStS. 

[0 0 9 5] z-cDm^wzmm* -r * >^««©aflijt 

T*, ^©ES^ifl'JtffrfrixJf, mm** a^d y hicfe 

[0 0 9 6] — -ft?— ?&}4 9 2<D7U — A©$fcsBg|5# 
fcfct, STf^-TlRl»l««4 9 3 t) CWt««T?St 

£ 0±B©«2i*lf ^B©»ffl««<)»* < &5©T- 4 P 
[0 0 9 7] £©R|»HH«4 9 3ti\ SI, S 2, S3 

T^-rmaHep 4 9 6 s 497, 498, ci© 
g&#^{±, i5j^©fc«)©j-^— tv—Y^mi&cDmmm 

itfAot^S. S 6 C I xf wtfflffliSBfi^EWI 
$g£B4 9 9 d©^{C(i, ffifflRIJW^-f A^Dy 

b ©lEMP^PB©***^ Ea«I«©ffi4R«©flHR#sAo T 

<^5. 

[0 0 9 8] Gi*@|a]»3* -f A* D * h©SS*£©{s^,£Uet 

«r^©tt*a tzte^tz&bmmmt 4 p sKsmif 

tS4T-#5fe», {fcfgPttHSEBtiHKlT©n$B:tt 
H^WitT- £©««A*«tt«ja&«&fl6£fc 

[0 0 9 9] §41 ©|s]J8#ilj£4 9 3 ©&£%flltiNR€S 

5 0 1#*!), SBB^«QAMffi^S*wr-Bi:SK:!& 

c:©W^(i^ffiQ AM©a^tcag^£©T-, I2|4 1©|5] 

mffuggs 0 2<DXoizmmmmcDfpizm.mmm5 02s 

AixSi: MHt»$B© A3^# «fc SiH lc fc * . 

[0100] m4 2liTDMA^{:<fc!);t-^ |^© 
<i^£3££±§£r©{t-s§IBei2]T-;i!>5o El 4 1 £©jgv>fc£ 
^— #?U4 9 2, D n tm(D?—^^ltcr>m^i}— Y t> 
-fA521 #Rtt&jv -©JSiP^, 
ftfc^. ^yiJ4 9 2©$teaS5fcttH»i*4:.5& 
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© (2n-l) 7r/4©ttffi©«^L/*»jaS<g$nJ& 
^. ftoT 4 P S KCjMW? ti«SS*#l!tt * S. 

£ -5 UT T D M A#5£T- mMBiX)HS6&&maE# qJIS 

[oiou i 9 ©«s i si«s 2 3 (Dffimwimg. 

J^CoutS4 3 tE4 4 SfflVNT»b<^|, 0 0 
4 3fc£v^TA;fcL;fcSe<5-5ttAfciai&2 4fcA9, 
|Hia8^(llSS5 4 1 -T?EJ8tt«$ft&«SMg*© loii 
10 tb^lUEg5 4 2 £3&£>*xtB±i;*ft, ilx- *?U#|f£ 
MlfcB*^ S ></SMMh1E&5 4 3T-B4 1 ©{£*! 
i^l«)9SftEtBmffiSB4 9 9#B££;}-u if©*^ 5 >^T- 
(2n-l) 7r/4©{Sffi.|5)^g|J©M^* s AoT< S* 
t> , 144©<to ftM^&tiMH]M9f6lffil<M ^ 5 6 
1 #a!£*x-So iMmm*H&.m{%\3l8&5 4 5 4 
jftfi3$ftTtt&»Pi£fBlffillIB5 4C»S>ir.5. 1214 4 
©{g*5 6 2©<fc-5£Jl©{sttSt»$85 6 3©{g-^i:^n 
fcW©fl^£$tr. 5. h 5 6 4 ©(£©$4 

$&iC7jVr<fc5£ (2 n— 1 ) it/ 4 ©{£*B©{g*f £ 
20 'fc-SffilllBl^^'-l' A.XD >>> h 4 5 2 ^P^^B 1 -] tC-^^tl 

So ^ti%&fflmm®mm^5 6 4 srfflv-vTaBj&ss^ 
^j»isigg5 4 4tc£f), -tt>r';><yrsci:{c«t 
*Hf*fi^§-5 6 5&m £>ti&» c:ti,4-y->7 ,| ;>y*- 

So ci©(s*<i;i'— )i"$> 5 4 6 sat), vcos 

4 7 fdig^tL^ISASB^^n, |5lKe^^llI^5 4 1 £ 
3ie>ns. LTS13 9©^t^-T<fc5 ^ (2n — 
1.) 7r/4©{fir*|©<f^A s am#iXSo '©{!-# 5: S 
tc431fg^S;tC«kt)IE5S'&iSB^^A s T l^T-SSo ^© 

30 ^©{4ffi* s w^$ns* s ^4 i©iwi^aj4 9 6ic 

[0102)04 0©«fc^(C^6 4QAMM9&iifs 

-rs^-g-, bsbs (2n— 1) 7t/4<Dtii.m<Dmi&T'7n-r 
msmmmm4 7 1 ©^©ff^t^bT©^^!!!^ 

^^AXn^h4 5 2, 4 5 2b«&3SHe«tt2l5. C 

© fc «>3im© 4 p s k gmmr- itrnmrnt-m^x- * * v ^ 

*s, 4PSK©I1 2 3 f 4>, *^H^©«B3liSS 

40 aS^fel.. 

[0103] w±(i3^^^^5S;©jfi3@i«es^iHiES*ffl 

[0104] 145 tt#*w©a»&wjfrs;*a§«B£Ej 

Bs*t. A^[ig&2 4frt>(Dg:mm*5r&mm&i%L®m 

541CJ:!), tKWM-^^BflfeStlS. — fill 
@g&5 9 1 Ci»)affi$iifcA*OTH:4fflttiEHS5 
9 2 C43^-r±8Ba[iie^fc: J; OiSaw* 
t%5. ttj3S8EH£$y»llES5 4 4£®iBT-§fe±§3ag 
50 ii^fl^fi, (4*SitSc^5 9 3^iie>nSo -JVCO 
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5 4 7*6 ©B£SE@l«ttSB 2 MM®ffi 5 9 4 <fc »> , 

«j£s*v ffi*git«<g§ 5 9 3 ?Rg&®&£m&a»» 

hmmm^ti, mmm^itfr-y? * n,# 5 4 6 & 

aUTVCO 5 4 7 ft, Sf©*ii§*EfcBffi*l© 

$B&t>->:7'>; >^£#S©T-1 6QAMT-* 6 4 QAM 

[010 5] i eaffif^rscctoittsssESB^-r 

a^fco^TSB^S. ^ 2 ©j£{§«g 1 fcfc, i4 6l:^ 

IL-Cfi^iVlima, Hi 9 ©SB 1 sen 2 
3©^T*i±^ Ei4 8IZ^X^>ttl 63i<g[!S§6 6 1 £ 
&03***S©a^«B£§l»fcfllV^;: fcfCct i) N 
UKaitttfS^-CSS. 1 65Bfl§F@J»6 6 1fc:.k!) s 04 
6©A-5&ii7r/8©(4ffl©©-9jSO:»lftafc:|B5as 
ft£fe«>;i/— 7"7>f 5 4 6tVC05 4 let!)* 

[0 10 6] fttl 6 5t<gHlgS©*J5E^i5iB J §t--5o mil 
e**»*>»ll»6 6 2 t:MHSS6 6 3i:i!), aff, 
Ste^Sfls t> % mW S 6 6 4 T-SK:h§rfc>#T c o s 2 a 
^<S. ^fctSS6 6 5t-lisin2e^<5 0 
-ft?>£fii#f§56 6 6T-ilU sin49§o<5„ 

[0 10 7] sin20tcos29*^ IDfllt U 
Tv mmtSe 6 7H[5Ig&6 6 8 iflg6 7 0 ti 5 s 
i n 8 6 Sro < #j[n]g§ 6 7 1 tHEK 6 7 2 
Ki!)con80^<5. ^bTtS^6 7 4i:j; 
•3 s in 1 6 <9£o< 3Ch£<fct> 1 6 igfg* s T* § -5 . 

[0 10 8] JJl±©«fc-5fcl 6aSffif*SCfcib, El 4 6 
©eta^fs^.^iHg* Lfc^JBl 6 QAMff^-C^T© 

e^©«Kai«*4*^©e^ftatB-rsci:auK:ii 

[0109] ££g]4 7©<fc-5&iEB£ bfc^6 4 Q 
A M{i-*5-©tt£i£jg t» T* § 5 V % < o *>©{f -5g-,.& fcfc 
HKlffl#U 7 1 <fc !)^T-rixT0 5©T\ flUBB^^ — 

[0 110] ^ffl^tbT2o©M* i $i5. lott 

« ttBMI fc & 5 i: ^ -5 S . 

digits d tf^5, ^-fA*Dyhgf45 1 ©f£©|5] 
I^^^ny h©^cf (3^T-^-rn7r/8©{St| 
©l^a8(Sffl«^4 7 U 4 7 1 af0i^i£l5ci: 
fciOs -©^*J-JEMf;:|^£t3di:#T-&3£ 

[0111] W±©«t-5fcUT 1 631{g2j5£S3j;tK ffi 
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^^§ff *©«£■? 4 P S K i«»16QA 
M-*>£JB6 4QAM©re*©*a&«fcB£T?£-SfcV^ 

IS^ L£i§-g\ 6 4 Q AM©agi^SB^B#©firffl*f 
jK&±fcr*i:^'5«r***»&ftS 0 
[01 1 2 ] feLtp b < ifi-^fc «fc o iz&&BB<DfcmgiW 

mmmm. x- mm t ess*- s - 1 #t- § s . 

jO 1 1 3] ^©»-&fc N -o©i£<s£|i;:*fbJl&3g 

io te«»flffc«Mte;&£fco3o©ra«©ge«£aft5£-rs 

gig «©JS*fc jH^ofc^-^M 

T-feSAMgnx h©fH 1 §«$&£i*AL;feA§{f#fctfg 
It — *?iJ£«BSB£T£3o ifcic, 4 J M©T>^^»-h 
^^M©^* h ©SB 2 §{©«£ffitA b£gff #i±Sg 
1, m2? : -?y}ZW£.T-£2> 0 AS©7->rr?- 

AttSSl, SB 2, SB 3 ^-*3BJ©^T«Mlf 

[ o 1 1 4 ] «, lsb i gemissaiffl^^^^/afffltts 
affiv^ffi«-eswg«ft^3BT«s«. sb 2 3A«as«m: 

AM©T>^^-S^5i;-rs_hti«3^ h©fe»?«^# 

fctgttgft £> ft Z> &©T fc±& V % *s H D T V 
b & ^ A * t {i^'J>iS < T * j^ifttffe 5 „ SB 3 

mmm^^iiio-ts * t-©ma»«: 5 ^©ai*ffl7'>^ 

btv^. «ittjaj*jw«HDTVM^*3as»»s iii; 
<t & #%©i*iifii^e^-rn{^ waiiffife tr^t: j; 
fl^-fbT-tSo c:©«fev , >B*iiitg-?'hr5 ::; ^-5>7'^— ©31 

[0 115] y.±©«td^*^BJ^TVfsiiit^bfe 

3 ooixottt-y-- ^ i o©e^©^^ 

^^TSI#fcT*§^ U**>i5Sv^c:j^^-r5fcv%-5 A^>fe 
S&S^feSo ^SE^JTtt4PSK, »8QAM, ^ 
16 QAM, ^6 4 QAM©^!|^^bfeA^ 3 2 QA 
M^2 5 6 QAMftSIST?&S. *& % I58^>I 
6 8 (a) (b) ©<td^4fitt^b<{i8 0©ASK{f 
f Mfflt5;i:if§S. Sfc, 8PSK, 16PS 
K, 3 2PSKT-fe^Si6T-^i)„ *fcHJIS«Tftt«ae 

at- S S C t o £ T- 1» ^V^« > 

[oii6] (mmm 2 ) 2 fctn»»j 1 x-ieB^ b 

fe-s„ ^sg^ij 1 ©^-^n^tL©^^^ y*M±m% 
Lmmm 2 T'&^-%jmmtim<Dmm8otem&.t£*tt 

i: D!- 2 © 2 Ot^-SO b, Z(Dft%$ 
50 ^-^©lofflitt Di-i7 r -^©i-5-fiiE|EirftD 
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mtl&mte&tzlsb. i£<i{f^©C/N{dt£<g< l/TV^ 

[0 1 1 7] t3*5v aewraJB^V*;!/©^— 

Mffi«©*:S 3 SrSSiJ-fbTT 5 £ t lz ±« 0 ITIEtg^ C <fc 

[0 118] CltlSrfflV^t, D a 5 i -^>^;U{iD 1 _ 1> 

D 2 _ a , D 2 - 2 ©2o©it:r^i*>^;i/fc:tix.S. 
[0 119] ^*tfeX*rOT©C/N«i:|®i^-v>* 
;i/*-^©EI8 7£/B^T§£Bj3-r£i; x PtS^^>^;i/D 

CN = d©B#. D^ftSi^tiS^D,^, 
D 2 - ls D 2 - 2 fcfcS££:h,&^„ #iCCN = CJBLhfc&S 
fcD^atf* &fcB^Stl» CN = b©B#D 2 - 1 *sjjDfc> 20 
t>, CN = a©^D 2 - 2 #iDt)-&. C©i5tCNi)i± 

Sv^fcCNtfT^SfconT* ¥f£BTfe&KM©ttffc 

* s «ot^<. CL*t£EI8 6©e>£8g88t:B£BjteCN 
«©En?flB0rrS. — «ttfc:ia8 6H)®8 6 1 t^ti 

scea&MtfjK fe*fcf!ev>, §fi{i^©c/Nf«}± 

<£T-T-i>o H8 5 T?KWU&CN= a £&*»*©»« 
^V^^-i^CSggS^Laiib, CN = bT*(£L b , C 
N=CTfiLc, CN = dT-fiLd, CN=eT-fciLe 
ttt&ii-f&o mmT>T±£. \) Ld©Eg8t.fc Diflvtffe 30 
*Sttl218 5T-l£BJ§Ufc<fcd£D 1 - 1 ^>^;i/©<fr#:R 

c©D,-i©swanriet6Hft*Mt©ffi«8 6 

2T^t. BI*»?>WP>**«ci3{3Dx-a5 : -^>^.;m:— 

tt aeT" > ^ «fc t> SBfH Lcfilrt ©«^ 8 6 3 T-B^T* 
SgJStL cWrt©<6HTttffl«8 6 2 •fo^^tlSfe 
toDl-l^-VV^^feS^T-^So iHlStC bt^8 6 
4fliD 2 - 1 f+>^MB4fl, fflJ^8 6 5T-{±D 
2 - 2 ^-^ V^^^B^U^fc^CSo lOidtLT, C 

fcU *»W©*ttfiiil*fflV^Ci;C«k»). 7tn^ 
££©J;5fcC/N©&fbfcfn^— **#&»fci*4> 

-r 4 raws©^** i: & * t ^ a 3 . 

[0 12 0] JI#i$&#tj«£ji!i^3o cct-lift 
ltfllttJ|2j|©£ffi0|£%'<t*. EI8 7& 

atm m 1 © * * bit? a . t±%K0g 1 xwt 

BM LTzm 2 ©}l{s*£© y * ^ i: ID D&©T-p U<^S& 
TV^^A^teSo CinSrE CCi>n- ^tB&1- 0 # 50 
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SIIa]SS3{±l-l,l-2,2-K2-2©4o©{±i*^t>*>, Xts 
fl-^SD!-!, Dw, D 2 - lx D 2 - 2 «D4o©{f*tC^g| 
LTttift-rS. d©-5*>, D,-^ D a - 2 IfttilEC 
Ci>3-^8 7 1al:A*^ ±ECCx> 
3—^8 7 2 aiilUE CCi>3- **8 7 3 a£j2§e> 
*U IS^IEOiWbtf&^fta. 
[0 12 1] * CTiE CCx>3 — ^7* 8 7 2 alifiJE 
CCi>3-^8 7 3 aJ:t)t»gfi*3&;j.7-IT]EIB** 
&rDT^£>. C©fc», SI 8 5 © C N -pgg^ >*;i/ 
®^^7"eiKB^UfeJ;at> fftH3l£B$ x D 1 _ 1 ^^> 
•^MiD i- 2 5 L -\' V-^^l/«fc •? {f£V» C/N'OlC^UV'^T i> D 

i-ait) C/N©ftTC^Ii3afl9«:Piji«tJfi4:&oT 

^fJlTiE^nfeD!-!, D:i_ 2 {!-5§fci/&j5£t§8 7 4 

D 2 -!, D 2 - a (|ftti2ECCx>3-^87 lb 
©^©«-i?^>n— ^8 7 2 b i:&JE G C Ji>3— ^* 
8 7 3b(C<t»3M»?ITiE^^b3n-&figgi8 7 4b(3«t 
t)D 2 fi^£ilr/&3:h.> SEWS4K:J: £ 
E C C^>3— ^"8 7 2 bfcfciiJE CCi>3- ^8 7 3 
b«fc »):c5— PIEte****^. i©:®-^ ^g§4{iD 

D a (I*ADRWiS©a£W<g«fls!>, 
«t UiUfl^tiSo tt±©«t-5lcBI8 7©ii{s^61fi*-r 
£BK0HT?KflBUfc*Wfc«fcaDi, D 2 ©2S©^SPg 
Ji«Jg*t>oTV^*. -©aKB^ttgEtc^fe,, ifefc, 3i 
•7— fTIEtfe^;©llS'Hb(c ±t)Di-iJ:D «XttD 2 -., 

d 2 _ 2 ©§^ zmfDmmmmmm^^.^x^Zo 
[0122] fttc©ig-9*sffi-rs«3»SRra-rs. 
188 tt§(ia©7D >v ^ it-s i87 commmco 
mmm^z&m vtzm 2 3 3 (DM^mmt, mm 

1 THROB b&SB 2 Sft^ 3 3 fc«{£p| tmm 
ECC?3-^8 7 6a, 8 7 6 b^iiiOUfe 

58^168 (a) (b) ©«fc -5 & 4{ii& L < fcfc 8 ffi© 

PSK, F SK^aOTT*^»iV^o 

[0 12 3] ^8 8t:^V^T, §I$hfeIftt 

a, 3bCi!), ^Dj-ikD^ D 2 _ lN D 2 _ 2 ©4 
ooet#o< ^.tls »lECCr3-y8 7 6 ai:J6 
2ECCr3-^8 7 6 bCA*$ft?., ilECCr 
3-y8 7 6 atlt D^gftfiECCf^-ys 
7 7 aC J: f3M»3STIE$tlT^aJ3 JlzmbtLZ* — 
-ft, D.-aff^iigiJECC^^-^'S 7 8 alzX^m^ 
8TiESn-&J*SB3 7taS6il*. [5)«ft^UT^2 ECC 
^3—^8 7 6 bC^TD,-ijS*tt±E C Cf 3- 
^8 7 7 b^Ci;V^T. Dz-^l^-liliJECC^n — ^8 

7 8 b^c^3v^TMt)mE3^^, ^»3 7tx*$n 

-&fiEg(5 3 7 C*V^T lo©«^i:36:OtB*giJ3 6it)ttl 
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[0124] mmmmmmizxbD^&D 

[0125] IMWStHigh Code Gain© 
iECCT3-y8 7 7a, 877btLow Cod 
e Gain©iECCx3-^8 7 8a, 8 7 8b© 

iaifcK»)iriEiB*©iig!MbSff ■s^riSfeiE'**. pje c 

C^3 — ^£016 5 (b) ©ECC Decoder 

E C C^n— ^rt ij - K ynt^t y — FVDt> 
^^OSf ©«f ^^If f {bSS^I 1 2 8 (d) 
(e) (f) tCTj^Trellis Decoder7 4 4 p, 74 4 
q, 7 4 4 r^fflV^M^frEW^F^gg^©;*^^ 
^b*S*fflV>Sii:fc:«t!)jR0ITiEte*"3*t) Cod 

«MWl«S£^srcS*. W^IBffi*fc:*S <-*-;& Aft 

B&t-^o *»Btifi#fl9fcttif©;&5S*»»rcS*. 

[0126] ££0160, 11 6 7 (Dyay-trmiZjsk 
-?£?lzm{sffitej — i;— /<t— 7 4 4 K£, §{§35 
KtV U— 7 5 9K, 9 3 6 b £a£W-, 0 1 

6 8 (a) ©Inter leave Table9 5 4 tcfc t>, >^ 
— 'J it, > £ — 'J 9 3 6 b ©5V > 

^-'J-7RAM9 3 6 xf, r3-Pt5itCi 

[0127] z.zT'mm&}tnMmMm*mi8 9©c/n 

5o 08 9f.I;}bM^T, t88 8 1iiD 1 - 1 5 1 +>^;i/© 
C/NtX7- 1/— h©||^£^U ii:iS8 8 2ttD 

i- 2 ^ -v > ^ ;u© c /n t rriE* ©i ^ — ^ - n © 

[0128] A*ft^©C/Nftt#/jN£ < JStJitt&s 
© C/Nflto&lTTttK 9 IJIE^©^- U- h ifii^^ 

^mmmo^m^-is- ve t hwriciK* feris^ 

CC/NS±|^T»p)<i:D 1 - 1 e^©i|[|a8 8 1tf^t 
J; -5 C C/N#e WTCIS-D >*)UDlMm&T- 
t&u. eSC/N<dffli^D 1 f+>^i,©Siy; 
D j-jf t >^.;1/©X7 - 1/- MiE t h 

[0 12 9] C/N = dOB, Da-attKOgJiElfe^As 

8 5di;?ptioi:E t htiTfc&tK ^-*£W:£T- 

— D I -a©p!)iriEt6*ittD M Hi:iS5<jan,\ 
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» UIE % © i v - U — h # D a _ x { 5 fcr<£ < & ^ g> | j 

S*^. ^•oT^©a-&D a _ J ©^*s||^- r .g 5)o 
[0 13 0] C/N#|Sj±UTC/N = Ct&o&Bf, 
D 3 _ 2 ©|^tifliE^©i^-b-his^8 8 5 ctzmr 

T-JiDa-,, D 2 _ E o^ £> D 2 ^-v >^.^©^{i^5tH 
3 „ C/N©rS]±t;:#V\ C/N = b'fc;fc 

10 [0 1 3 1] $£,lcC/N#fa±LC/N = bfc&o*; 

iZE t htfiiJ>U D Si -5 fc&S. 

£©B#, D 2 - a ©:t7— ^— httEt hi ^^feg) 
*?£T-#&V>«, C/N=attotiS8 8 5 a!:Sti 
otD 2 - 2 ©^ — N*se t h££T-®4>UD 2 - 2 ^ 
•V > * ;p #lf£T- § 3 <fc -5 f" & 5 <, 
[0 13 2] Z.©id£LT, WDttJEtgacHaMbS 

2M«i!lI$2dflU tf4«©)|Igjie^AST-^5 
20 ^■53&»a«W6,;ft5. 

[0 13 3] £©«^, ^-^fcjfi&JSIBJf©^-^ 

U *^©^fie^t«a*-&*5*sci:K:j;?), 7*7- 

n yfcmcD «fc a t c/n cogitizft v ^ a^^tz 

BiM©B*^$:lSi@|^-St|5]B$iz % 

6» § C i: ^T- S S„ 
[0 13 4] USe gmentf-^07Fl/ 

- AISJMf ^©H D T V©-^©H«i«»*t:* tfiSA 

-? — ^SrHigh Priority Data D 
«t^I8 8, 0133, 0170, 0172 ©H 
40 igh code GainCECC Encorde 
r7 4 3afilU ffi«4 30High code 
gain©ECC Decoder758T§it 

h^tiX-T^H i gh Priority Data 

ft«Graceful Degradation©® 
^* s #^ttS. 0133, 017 0CD^f|gP7 49, f 
HSP7 6 OJifuifi© 1 6 QAM, 3 2QAMT*, t® 
50 MM®! 4 X-i&^&m 5 7©4 VSB-f>i6 8©8 VSB 
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T-t)8PSKT-4>Graceful Degradat 
i o n©3SjS*M#e>;h.a. 
[0 13 5] il 3-3, 01 5 

High Priority Data52nd da 
ta stream i npu t 7 4 4©4'©ECC 
Encoder74 4ai:Trellis Encod 
er74 4bT*High code gain©i!3|fF 
^fb£frW Low Priority data^E 
CC encoder743a©*TLow code 

igh Priority datatLowPrio 
rity d a t afflai-7— V— <M&^V2> 
;i©£to{5j£^©:*r|j&C / /N©i&>fbl3 
jtKLTfe, High Priority Datattg 

mx- g t vgfi$&© «t a t »re*f*©» 

*k Low PriorityDat a©^b(:#V> v 
WM&'£1t-r&* L^LHigh PriorityD 
a t a&m*E$tiZtzlibWm7v y # ©EetSfRfcfclf^ 
Sti*&». nMfetfttfcarixSifcS:^ HPflfcflE^W 20 
X#*{bb £tv S»tttTV«l**5C 

t #"5JtE k. & S h V ^ -5 « b V ^ftX #f# 6 ft 2* o 

[o 13 6] (mmm 3 > wT*»mi©SB 3 ©i?s£W3 

ov , >~tG>3ll5£:#Mb&/t> s 5>l5iB^^-5o 
[0 13 7] El 2 9 ttgftffiffl 3 ©^#HTf »*. HflEWI 
3 tt^B^ ©fiMt ft 7 s ^ * JV T VJSf j£ ^ * t 1 A i3 ffl 
^fe0>J£7r;U MiS»M©A*^4 0 2li, Hi 
>^ — V— 4 0 1 © A^iSP 4 0 3 13 A* U tS-fflt® 
SS4 0 4{3«fc !?. SB 1^— *5>J£:*27*— #Fl£m3^ 
—PmzfrffiZti, BE.MHS&4 0 5 f3«fc &ffi»£ tiffin 30 

[0138] ffe©A;fr?SMft4 06, 407, 408 {£=& 
lIBflfcj=.> 3-^-4 0 1 i:[aj«©#tfi&©g!211j^ 
i>3-^-4 0 9, 4 1 0, 4 1 1 (3«fc SffiSS^tlttJ 

[0 13 9] ;n?>04fflOf-^fflot), ^ 1 
?ij©4*fi©ff*tts ^mf§4 1 2fflf l#i§§4 13C 
£&TDM#^©fl#IH»?JlC£*ftiS*Vt\ Sgl^— * 

[0140] JB 27 s — *5U©e*»©±ffl*» L < fi 1 SB 40 
fci:^Si§4 1 4fcj;»)#«{b*n, SB?? 5 — ^BlfcUT 
SSAR1 l3j££>fT,6 0 MS 3 7 s -.* 5»J©fg^#©± 

354) b< {± lg)5(i^S^4 1 5 tr<t tJ^-SYb^^ SS3 

T—fjiit. vxmmm izmztiZo 
[0141] cn&ftgttTaflMu-cttso©?*— * 

gB5f;:«fc»3T>7^6i;1£3aiS§7£i!3, »M10i3j£ 
D^fllSl 2 £J:!k SBlSffi«l23«©3fB©3m 

[0 1 4 2] ms©*2 3T?H:ei3Stt2 lfc,ki>*g 50 
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r 1 ©^g©7'>^7-2 2f S»tTs Slllf ^©f ©Ml 
15 s — *3&J©*ftSB lr- *5UB£SB2 3 
jSlBMfc^a— y— 4 2 1 f3<fc!3NTSC{1^4>b<fct 
V -Y K N T S C«^*©ftj»fl»K©!*«tB* 4 2 5 4: 4 
2 6 £W£b 

[0 14 3] S6 2g{I«8 3 3T?fct, ^gr a ©tf»g©7 > 
>^t-3 2-C-SltT, ^1^-^^^952 3 2 4:^2 
7 s — *5>JB£912 3 3 £«fc Vmir— $mk.'%2 : r—5> 
JUfcW£U ^21j^5 : =3-^*-4 2 2 ICi t), HDT 
V«^*©jSIWIiK©!!Wftffl* 4 2 7 *b< ttBMfttil* 
4 2 5, 4 2 6 4IS£l,iH;b;**3. 

[0144] S3 g««t 4 3 T'fi, ^1 r 3 ©^i©7 

>^t-3 3t-s»tT, mi^-^jm^2 3 2 tm2 

7*— ^fUB4SU2 3 3 £m3^—??m&&2 3 4l3<fc 
!3, ffll7 ; -^^Ji:»l2^-^?>Jt^3^-^?iJftB^ 

©jew«p»K©WMfctB*4 2 8 & tapirs., B*^ai*4 

25, 4 2 6 6, 4 2 7 fc£B:7jT-§3. — WmTVZfr 
TVMiili, 7*^*;i/ja&flWl5 lfr ft, Ii§ 

{f « 2 3 Tfgfi b&»^ NTS C^©©^©B*^{±5 
[0 14 5] Tit #(3 El 3 0©|g 1 ffi]^i>n— 

4 o i©7D^idf^ ia 

iS(S¥&K©lBfeffe{f -tttA^SB 4 0 3t:A*^ 
g§4 0 4(331 £>ft-g><, ^«4 0 4fH:*W>F3 
— >^*SCt:j:t) 4-3©{i-^tc^g|t-2.. QMFf 
©zk^pD— ;^7>fW 4 5 1 i:zlc3py^^y•^^7-f 

4 5 2 13 J; •) , 7k¥-&&J&frt7k : ¥mi£}&mzfrffi£ 
tl. it7 r -9->7'U ><7gB4 5 3, 4 5 4(3 e fctK &^?© 

^■iiSftD— ^-^^7^ 4 5 5 ^:Sia/'^^'y'?X7-f ;i/ 

*4 5 6t3«fct3, ««-2ksp{g«afi(g«<t^ x BSbTH 

x.v&^t&wBMmBmtAfg^ euHLVHt^c 

^■181$ n, it7-tt>r>J >^g|54 5 7 4 5 8 &3<fc 

[0 14 6] *¥K:fe&ifc9-fcfcs Sifia— 4 

5 9 tgia/N^/^^^^;^ 4 6 0 C<t t), 7jc^FlS^S 
it©^fs-9> B8bTH„V L fs-^4:, 7jc^F*^Site^{t 
^ B§bTHHLH{S^-l3^-gf^n, t7+}->7U >^g{5 
4 6 1, 4 6 2(3i tj+r->7'U>^U-hftT{fT, E 
$§gf54 0 5 f3^?,n^o 

[0 14 7] JEE*§Si5 4 0 5 T?H:Hi.V L (g-9-fe» 1 E*§«(5 
4 7 l"?DCT^P©aa©E**ffV^Silffi*g5 4 7 2 

[0 14 8] H L V„{f^-»^ 2E$Sg|5 4 7 3 TffiBSil 
^2/±J*SI5 4 6 4CiSe>ilS. H„V L {g-l-(i^3E$ga5 
4 6 3(3 j; t)JE«S$n^2tti^g)5 4 6 4^t,n5. H 

HV«fi^tt^iiB4 6 5 iz£t)-mM&mwmv*3- <h 

hVhD i;SW^JS^«e-^ (H H v„2) {3^-(t?> 
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tl, H„V„ 1 tt^2fcB±ia5 4 6 H„V„2fct^3£B 

co 1491 mzmz i^m^xmim^^-v-A 

2 1 -kmn-f 5 c s§ 1 W&^^-y— 4 2 1li^l §{1 
«2 3*>€>©tB;fj, SBl^-^JUoiiJD.SAASWS 

0 1 i-A^fb^^^V^l/gBS 0 2ta^^7>7 
-H'S*?^ 5 0 3 fc«fc !k miMOH L V L {i^(c 
^ftLfe»Bi®it^MllIBS5 0 4 fctH^g|5 5 0 5 £«fc 

!)IIJ±*^1LTNTS Cm^oim&b 0 6, NT 
S C@^T-X h ^ -f ^lljaffliS^ 5 0 7 N 9^ KTV© 1( 
•7JlsW)ffi<Dm{gL5 0 8 b< i±, y-f K T VCDit-Y Fvt 
*;HHH©Hlft5 0 9^fU*-rSo £©«^ x y W > 
* V— L < tt-Y >^ ;*© 

#51^3,, Si8«NTSCoa^5 2 5*fc-««Hi 
tAS 1 0 5 0##f#£>tv§„ ^^^;^«^5 
l*6O4PSK0-tt©ri?i'^TVttaiSSjgUfe 
SB 1 §{g$62 3 fc£g 1 mm-r •=!—$>• 4 2 1 t«t 

m.w-r 3 o * -r» 2 s@«s 3 3 e, © d ,e-^j±jB 1 a 20 

*SB5 2 1 .fc&AAu ft 1 ftjtas 5 2 2 "CttfiSfu 

t-/t-it>7ij> ; 7g C 5 2 3{;«tf) 2m<DV>y<J > 
W~ f)SifiD— nx-Olp 5 2 4 «fc *K H L 

V L #-5f#Wifc£*T,So D 2 «^fcfcJS2 AA35 5 3 Oi!) 
A;bU ;9-gg!I]g§5 3 1CJ;!) 3o©{f^-t^$:tL, 
*2#ftS|J5 3 2fcSB3ffiifi»5 3 3 i:, »3#«S5 5 
3 4 t«t D^ffftfirf, v^^l^l^ix, 
-*>7';>^S5 3 5, 5 3 6, 5 3 7fcJ:!j2fg© 

3 8, SiSD->'^^7^;i/^ 5 3 9, SiS/N-Y^^^ ^ 30 
;^5 4 0C t tDS^ o H L V L ft-i§fcH 1 ,V„{g-Sftt 
*Dff^5 2 5-einfi££*u tf— A— tf>7'J >^g|5 5 4 

1 t7KW-XJ-A^7-iju^-5 4 2 J; 
fe-^t^t), *D«B5 4 3fc»feiiS. H„V L (S^i:H 
«V„ 1 @-9t£bnJH£ 5 2 6 t i »3iDff$tL, ^--/t— y- 
>yV >¥$fi5 4 4 fc^Jc^-f >\-x? j )\,$— 5 4 5 
i t> zk¥W*ftte«-5fc: Si t> #n#|L#§ 543tC«t!5HDT 
V^©*#fc£(MH3-5HD«H»i:fe 0 £££15 5 4 6* 
t>HDTV^©Hj^f±s^5 4 7*Siii*$tl5o «^r(C «t 
DNTS Cfl-^^m^^nSc 40 

[0 15 0] 0 3 3ttSB3IO«7 s 3-^-©rD v^EI 
TfD 1 jg-^ttSBlA*»5 2 1^6D 2 /f^tt^2A*g|5 
5 3 OfrfeAAUatJaiHtfl^n— jr— 5 2 7fcJ;Di&JB 

5 5 i «t t> xts Xjmmmm&zi—?— 5 5 2 c «t 5 

t : ^^^>7';k i5<t^j5!<;$tlH„V„2{B^* s 
S^n5„ -©e-9ttHD«^i:^jag5 5 3T-M 
S*iS*#«flETV«^ S-HD«^4:fet>t±j^»5 
5 4«t 5»«*P«tJtl!!M|iffl|^5 5 5 4»U*3f*i4. 
[0 1 5 1] ftfcH2 9©KWTfttnfc*»«4 0 1© 50 
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[0 1 5 2] mZ 4<i^— ^iH^iJH-erfe Sgl^-* 
8k D 1 h^2^-^?iJ, D 2 hB3^-^JiJD 3 t 6o 
ONTSCft^HK L2, L3; L4, L5, 
L6t6o©HDTVft>^l/Ml-vM6 i:6o©S 
-HDTV5 1 t>^H l~H6*T©HHHi£fc x B#B§ 
^fcif-SEMt- S^SiSvifcfe©^^,, 03 4l±£ 

«na*sfcj:»»E«rst>©-esfe*. d^f^^ 

0 lt»l^+>*;i/©Hi.Vi.e*SSl5 0 &£D 2 © 
^•©K/^> 6 0 2fcttjBi^-.^>^fcffiS-r«l«IB 
iiKSlf+^;i/©HDTVJ:NT S C tcomftm 
?gMlo£>?, iiu&©H L V„M^i:H„V L {f-s§£;H„y„ 
lfs-f-^ii5„ SfcDaffi-Sf© F^-f >6 0 3tH:Il 
ft^^-n-HDTViMiHl, ittt>*> 
0 3 0T-8ttBJbfeH„V„-2 H 1 £^3 0 
[0 15 3] ^^TJSBl^+->^©TV«*jBRUfe 

^ 1 — 2 1 ©S^^A&fco— fi§©§ff# 

fct0 3 l©NTSC^b<iiyY FNTSCfflT.VIf 
iWfen*. &fc*S7>:r^fcft2§W*«|«3 3 4:JB 
21i|*3i>n-^4 2 2S4^osjgttt?+>* 
^ 1 1 ^-^JUx D a © -f > 6 0 

lhS2r-^ D 2 ©F^-r >6 0 2 ©f§-^£-&J& 
UT^A' 1 ©NT S CSffit|3)USffi|*)g;©HD 

[0154] *mT>Tj-£&mm.m?gzm3g:mm. 

4 3 ^3iftr3-y-4 2 3 <£*)0^iljti^©— §p 
©§{s#fc}:D 1 ©F.>w >601 i:D 2 ©Fp<Y >6 0 2 
fcD 3 ©Kpt>f >6 0 3©©-^S-&«U ^-+>*;H 

©nts chmb&m.ft&-ef&m$em<DW&<Di8B&m 

HDTVm^ttmZo 2*e,3^T-©fte©^^>^;b^ 

[0 1 5 5] 0 3 5tt»J©h*^>f >©«J5gT-feS. *r 

NTSC©»l^>^.;n±LlfcE«**LT^4. C 

©L 1 fiD jfg-^-©^ A 0 

lfflffiBf-fctK $feaSP{CNTSCH©^^7>y;i/ 
«f«fc*«l« 1 UfettNWffi&^trflHes 1 1 # 

AoT^So *CHDTV©il?t>^;mLli:M 
1 £#S!l£*vrA-=>-r^.5o MlliHDTVtNTSC 
fc©«»««T*-5, D 2 CDMY>6 0 2J:hV-f > 
6 1 lCIl^dA^TUS,, >©1^6Mbp s©NT 

2fgf©l 2Mbp stc&So LUMlt^tSt 
1 8Mbp s©^#^2§fg«l3 3 fc»2BiMfe5 r 3- 
^*4 2 3^t,^S^pJtgT-fe5o %^|jfg$n 
TV^5^i^iS^S^V^^) 1 5Mb p sCflHjTHDTV 
ff*S«^^^-T5^i:AST-&5„ eeoTH3 5©|SS 
t* ^ + > * ;n T H D T V t N T S C ^ |bJB# aa-e g 
' ffl^^f + > 2 Tli H D T V©S4lit- # ife 



[17] 



nmW- 7 -3 2 2 2 1 9 



31 

V>„ S 2 1 &HDT VCO^^^^^^UfS^T-feSo * 
tz, *-^-HDTV{i^fc£L 1 tMl hH 1 fc^ffl I, 
TMii^ns. 7-/1-HDTV©^»SliD3© K 
^-f>6 0 3, 6 1 2, 6 1 3&fl|V\ NTSC&6M 
b p sfitsjgu -&it3 6Mbpslh, ffi&f&S 

ik < -rtnt^mmmmm^^mm 2 0 0 o#©x-/i 

-HDTVif^Sf?!,. 
[0 15 6] H3 6©B«BlttD,"T?6o©*-f A 

-f >£d!3^£#*-/S-HDTV{I^£e&Lfe*§1§r£ 
^■T. NTSCJEijsg{S^£6Mbp s£t&£U£i§-&9 
f$05 4Mbpstf^T#5, ^CDfctoi iDiSiHH© 
X-^-HD T V £g3gT- t £> . 

[0157] JiLtfciu amit -*f ©s:j£©7J<¥& b < \tm 

[0158] 049K11 ^-^^^Jc^d^fl-^Dv, 

tmmmms^rDHiRvm 2 ^—^ncom ^ < d V2 £: d 

H2 , ^3^— ^^J©Dvai:D„3©{t^-iaMEI$rm-ro - 
CDiS^, ^l^-^^Saiifeft^DvxicNTSC^ 

^>^b*>&oT^&V^lg<tg$2 3fcfc, NTSC 

^oig^ft^sr^T-^So mm. ymcom^m 

(Dm^T>^i-^i,-^m lg{f*t2 3&, 0S*.tiU Li 
^ M aft-^§r-&fi£ UHDTVMf^5;i:AST-§l.. 

^lSfs^2 3S»vtg^ 7->^©f£?j 
(CJ;!), -ST-liNTSCii 5 , iSt-SNTSChHD 
T v #B3e t- £ £ fc V> 2 *s^-r 2, h V > ? :*: £ 

[0 15 9] El 5 OliTDMAJStCbfe^TN 

h 7 2 1 ©ftsSSBK: 1518335 7 3 1 i; K3$ 
7 4 1 #s£l:j-i£>*XT X, 7 b— ACDftHBSBJCfilEj 

^«^7 2 0 ftT^£>o ^©»i§rtt, 

A^nyfP**, l-ocD^-vv^^^fiJtjfeT^n 
TO£„ 0iJ;U£, ^l^^A^O>y h7 5 0f^lf + 
>*;i/©^< |B]bf£jSjI©NT S C, HDTV, ^ — /S — 
HDTV£i£5di;#T-&5. S^-fAXDyf7 
5 0~7 5 0 e&$E.±lZ%>iLVX^Z>o ^oT^©St 

mmtmmcD? ■< a* d >^ h &m^T t d m a^sct-sc 

j£-r&*£r, ffe§i:ailtNTSC, HDTV, — 
/•S-HDT VCDSfiS^T-?i.fcOo^* 5 $)?.o JK, S 
««t>* s Pffl«[7 , >5 l ^-C* 1 2 3 ft *)"3**R© 

l^N T S C T Vft^ i^I«7 >r t & HDTV 
&m$iX-g2>. »2S««3 3fc*3i:ffil!lfft«©*— 
^-HDTV5S4f?5. Sg3§«8S4 3Ht5i;X 
-At-HDTVf=^4^tS^T-&S. 6l±(iDi5C 
PS&14©;&&;&j&i>;*^A£«^ai*-5. •!©*§-&, HI 
5 0©,£5&iE©T-, ^ htt^TDMA^T-'fc 
<, HI 4 9O«t^>fe^{i^CDStF^a^RltgT-$.2. 0 
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10 



20 



30 



40 



$£EI5 1 CSV* «fc -5 &««BK-r ft tt J: 5 HHSE© 
HDTVe**W±-eSS. 

[0160] w.±j$^fc i 5 3 tc j: *) mumm 

JfMHDTV, HDTVJ:NTSC-TV03^Oif 

i: < tttiwtffc:eaiL.fc»^ 

SrS^fbf & ' £ &T- 1 & t: 1> -5 Sr fe fc^m*^ -S » 
[0 16 1] *^tz«tS»QAM*SRQ 

[0 16 2] 1 6 SRQ AMCDoi^-l/— hStt 

EI9 9tt 1 6 SRQAM©!^©^ MUEI 
T-SSo SB 1 SUSgtC&^T, 1 6 QAMOS^ 
8 3a, 8 3b, 8 4a, 8 5, 8 3 aS©S16^r© 

[0 16 3] 16QAMOlfjS8 3aaM©I 
' &«fc !> tfOKBSItC&So ;cfl 6SRQAMC 
n£->7 hffii^frr&i:, tfjS8 3aft 
h LT, j^JfttA>£©Sg^£nc5©{4g©{l^.&8 
3^1&^-B-5o d©*g^nj± 
0 <n< 3 

t-fel.. StffeOf^jS8 4a > 8 6a*i'7hUTi 
^8 4, 8 60ttlt»»t5. 

[0 16 4] m 1 ^— * HJ©K »3 P e 1 h^Si; 

[0 16 5] 



Pei-J6 = 



[0 16 6] ^2^— ^^iJ©Mt>*SPe2i:1--Si: 

[0 16 7] 

m2] 



Pd-lis = JLcrfC f_^J_\ 



4 \2^^l 



50 



[0 16 8] 36SRQAM& 

srqam©i7- u— h&mn-tz* mi 

SRQAM©!^ b;i/HIT-$>So ^1^ 
3 6 Q AM©<§^J&H£tttt 2 <5 T-fe 2. 
[0 16 9] 3 6QAMO<I^8 3a 
©KEKtcfcS. ;©fl^8 3ali3 6SR 
•5i:ff^8 3©{fi:M{c^7 h U, ^*RW<t 
mtteZo #«-©M^tt*>7 b UTff^ 
4, 85, 8 6, 97, 98, 99, 100. 

,£^&LT, »4PSKfI«-e§fU 
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00li36 

<tt)(5 
QAMCft 
t) nd©gg 
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, 101t 

-o©fi^ 
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^5UD a ©*-B^L&»^©Pt)*fePe 1 t U ft 

[0 17 0] 
[»3] 

Pel -32 =J-trfc(-J^—\ 

= JL er f c /f§T x " \ 

6 U 5 X ^ +2n+ 25i 

PC2-32 ^ CTfC ( 5 - n A \ 

[0171] C(7)^ x 0101 CDC/N-^ 

■5 — I/™ h EH±Ji ^ - b - h P e tfcmmcD C/N t O 
BI«Stmcb&-«S^-j- 0 ft|g9 0 OttltRcD&afrfie 
**303 2QAM©X7-l/-hi*t. iS^9 0 5 
fct=-^— I"— 0©- 1 . 5*6DiMft&^-r o #$8 
0J®SRQAM©^7Mn^l. 5 1 L 1 
PSSD a (Z)x7-l/-Kifl89 0 1 a^^5, ;c^ — 
\s 1 0-*- B f;::fcn^Tffi*8 9 00©32 QAMfc:** 

UT C/NfS# 5 dBT^ott D ^mm<D^ ^ — 1/ 

JO 1 7 2] *fcn=l. 5<7>m&(Dm2mmD z CD^ 
^ — I/— httft»9 0 2 aTSJftS. jc^ — 
1 0- 1s ^c4dV^T. ffl^9 0 0 2 QAM^it^ 

TC/N$r2. 5 dB±^Mi:^cDx7-b- hT 
B^T*S«cV^o E&3&9 0 1b, M9 0 2 bttn= 2 . 
0CD»^<Z>D lN D 2 £^-o M9 0 2 CliD 2 ^^ 
"3% dixS: :n^ — U — b# 1 Oco- 1 . 5 

*®Il:^t22n=l. 5, 2. 0, 2. 5©*^ 
3 2QAMfcJt^T^D 1 li5, 8. 1 OdBffif^ 

[0 17 3] 3 2SRQAM©«^l:S/7Mnft*ft 

^^JD J( hm2^-^^iJD 2 CDC/Nf(t$rll| 1 0 3© 

^ hmTi£c/N<DmmmT*7rs~r 0 mi o 3&fr&t 

* 5 » 1 t — * ?U D a » 2 t - * fij D 2 ©e3^ t 

ffi^^ 3 2SRQAM®I^n>0. 8 5©^ 
ftTT-3B* s *S. 16SRQAM©j|^(Z)X7-l/- 
httBIl 0 2©C/Nfcai7-U-h©H«ia©ct-5t 

[0 1 7 4] (HI 0 2fc;fe^Tfti»9 0 0141 6 Q AM 
<E>^^— l/ — ftS9 0 1a, 9 0 1b. 9 0 

1 c&&*?m It- *5UD a CDn = 1 . 2, 1. 5, 
1. 8© »-&CDoi^-U— hS:^-j- 0 ft^9 0 2 a, 
9 0 2 b. 9 0 2 c«±#^^25 r -^^iJD 2 CDn = l . ! 
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2, 1. 5, 1. 8(Dm-^CD^— V— Y%^-fo 
[0 1 7 5] 010 4©->7 hMnfcC/NCBWRHB: 
1 6 SRQAM©®Sty7 h Sn £r^-fb£-t±£i§^ 
#5g©ji^- h fe»5'©fceaa«:Jg l ^-^^ijDa 
ft 2 t*-* JIJD 2 © C/N ©«ft^ U fc *> CDT-fe 3 . 
Ell 0 4 *»£UB -3 1 6 SRQAM©S^n> 
0. 9T-$.ti«*^0J©P^jie^Uigi:^S'i:^ 
*5.K±*6n>0. 9&6»*e»#j«ir-rs. 
[0 17 6] CC-ff^fltfltJfc^y^^TVOJftiSJiSt; 
10 *«U8©SRQAM*3ifflU&»^©-«ft^-r o 01 
0 5 {^±M^©ig«7'>^^-i:g{gT>7 1 ^-tolg 

T>7^©^$#1 2 5 0 f t©«iirCDgff 

7-U-hS10O-l. 5*i:{g^-rs„ S^9 12 
tty .fXl"<MgU ^9 1 0f£C/N = 15dB£&.g, 
Jfo&T?«6*#5t© 3 2 QAM3&3C©§eiE!f^iftji*-*-o 
d©L= 6 Omi 1 eOitMic^T-^^l/OHDT 

20 visasasae-es*. 

[0 17 7] L*»U ^«*©ge*f*©lKbfcj: &l$ 

w«jc:c/Ntt5dB©rtJTfse»-rs. c/K&itmm 

&8&«S©^#K: <k D x '>& <ttlOd Bgjg©^* 5 
Jli&StU 6 0 m i 1 e©*gf3©^:T©ttjST*SfMT* 
&5f?T&^„ -©*§-£-, Tj-oyhM^iSfSUDWi 

va at&aS©-?— tf * j.u rH:^Ffl»E3fc % © r* & td fe. 
30 [0 1 7 8] >M6fl§©3 2 SRQAM&U< 

6 8tc^-r8-VSB©*§^ N mi^©J;^{c0l 3 3, 
HI 3 7©«J5£(c«t?) 3m<DmmtteZ 0 ^l-ipgJiD 
^-CMPEGI/^WfiifSNTS C©**^») x 
»1-2»*D >-2TNT S C*©iMMfcftT Vj§g^&^ 
t), »2»*D B T?HDTV©»aj6ft^3|5^fcit 7 . 
S*. ^ilffll 0 5fc*ViT»l-2|«BJB-©1?— if^j. 
UT(i^9 1 0 a©i^{C7 Omi 1 eifc/^T-ffi* 

^2P§J1«9 1 0 b©«fc3lc, 5 5mileJftjjSi 
T-^jI-TSo El 0 6©3 2SRQAM©t-t:xxiJ 
40 THtti©*^©-!*— t^oiUT'©®*©;!^^^^-,, 
HI 0 6tt3>Ci-^>>*a.U-«>3>SfTV\ i5 
3©-y--tT^cn>;7'SI*J:t»*«:fl«jK:fni[u&*>©T?fc 
5. 810 6t^T*K7 0 8, 7 03 c, 70 3 
a, 7 0 3 b, 7 1 2 ttft^fiesfefrSC© 3 2QAM©1f 
-wi';?, SBi-iPiWDx-aO-y— JBi- 
2PSJlD 1 -2©1t-lf^i'J7', »2PBJBDa©1t- « 
^•'J7\ SSg7tD^i©+f- K^3iU7»fe^-r. C© 
-5*., 2 QAM©t>-— tT^^UT'©^— ^ 

50 [0 1 7 9] «Me&iS©3 2QAMOi)[I^t-li«g 
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±6 0^-f;i/©it— \Z7.^')7%m7£.X-g2>o b*U 

^x%t>st>x gitt^tf^^t- & o & . 

[0180] b*>U *^CD3 6 SRQAM^fflW 
^l-lp&JlD.-.fMPEG 1 4^1/— KOfi^iTV^i 
^1-2P^J1Di-2T*NT S C^U — K© t*>«TVj3fcJft 
jgffiU JB2B»D a -eHDTV©as«TVjES^*iSffi 

H D T V(DV— 'J T©^g# 5 "x"f ;b$g'h?- 3 & 

©©, tpffl&.m.y"^— KCEDTVCt- t7i'J7CD 
*g#l 0 MS0LDT V©it 

-tf^^yTttl 8 ft 
5. 1107lii/7b77^^-nfel<tts = l. 8 
©!§-£-©1t— tT^Ji >;7$^U Ell 3 5fcfc01 0 7© 

[oi8i] c©c^t«t & N -sa^ee**iCT-tt^ 

^T4)*»Bli«DSRQAM*S:*jafflr Sdfct <fc t)x 

d>*: < bwn& bfc-y— Tf^jt ij T'p'gk: &^x am a, a 
©atisi-c tpmrnm t» u < ttfiSHfes^v — h t- t vsr 

q a m t- tta^t- & K^Kptf^fijftoae^ag** t m 

*«l*fl!v>* C fcCi D C©a{t^f£ift^#*r1a£$g/.A> 

[0182] ^safccejfeco^^^TVttas^rsc-ett 
«{ffi>fe h d t v a«ss t &mm* t>^>&mm^frtem& 

»©ara#U*»«ttT?S&*»o;fc. b*b*»WT?ttCt 
3fe©NT S C-^PAL-^SECAM:#5S;©«£3feS©T V§«$: 
«f o T V )5 t» 5= S> * ;i/§ff^ © 5^ * il »*- S £ f 
r^^MDTVttlCSffl^NTSCyi/- 

[0 18 3] mmz%£%m%®i&mz.%tztbTvmmm 

[0 18 4] HSBC^ffiBBftK^l'- K©SfiJft«© 
ffi«ffcfcn=2. 5©»&, 3 6%«63ldf*fcitbT!fc*: 

-rs. ifi^fcistTses^JUiis. it— tfxnj?© 

ffi* & se#*©*t*D fc ±. »>*©«■ T V ©*gRi& 

[0185] 1107C32 SRQAM©it— tf 

X^U7lUk:^S«fc^(C x nfeb<t±s=l. 8©*§-& 

if)s **©8l IlMDTVgMilNTSCTV 
S§t«©»* ««*©Jft«!#^©*f«M>»fllK:j5Ei bT n 
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S^IU S R QAMODi £: D 2 ©it — bf-X^ 'J TP 7 0 
3at7 0 3 bS*»&*fNcBgfi£-r3Cfclcj;»K a 

e#tt**©»j£*»3asjiji4**©aie#st*»s c t 

[0 18 6] £©*§<& 
n> l. 0 

©B$, W±©«t'5!6tS*** J f#t>iXS. ffioT, 3 2SR 

QAM©ig-£-n& 

1 <n< 5 

10 Httl:iTl6SRQAMOg^nli 
Kn< 3 

[0 18 7] ZCDWj&M 9 9, iai00©«k-5t:^>7h 

1 6 SRQA M N 3 2 S RQ AMU 64SRQAM£:fc 
^X nffil .0&L±X$>tH^ Hk±tSli£K.S$^X&ftW<D 

[0188] mmmx\tmmm^Bim\^tzm^m.m 
\stzw ; &&w&mt$&b b< imfrMm&t<&m&b 
20 b<i±te^s?tga5{cfcits ■tn*n*2 7 j -^5«j, asi 
ut*«s?8©fia6*^«cfflv^Te3ait- * t, 

IMI*©«l»36*»?>iX*. 

[0 18 9] PCMSfj^, «Kf«eCfflV^i: 

it- If ^ 31 ij T £ h 3»JB*s$> £ „ 

[0 19 0] ^Jfiffd3TttBll 3 3C^ti?t 

ftlH«*J*« (TDM) Sat«*^t3tTTDMCi 

Sit^-V>^;i/$i&(t> ECC Encoder74 
3atECC Encoder743bC^t<t9C2 
o©it7"^--^ >^.;i/©cc-5— ITJJE©3— Ky-r >£HS'J 
30 *t*£££fc:«fc 5, &it:73^>*;i/©MfitC^£o{* 

&mm&m<DV7 , ?-*>*jv&m j Pi-z±ititx-g2>o z. 

©S-&, El 3 7(Z^-r«fc^CC4 VSB, 8 VSB V 1 
6VSBOVSB-AS K<M^© 2 o©+)-7f +>^;i/ 
©Trellis Encoders© E C C^>3— ^— ©Code gain 
s^TtiiK Pbv^B^{i^ig-rsnjE^j6©|2l 
1 3 l©UiB^i:|5]bT-fe^fcS?)«iiiS-ri., 
[ 0 1 9 1 ] Bl 1 3 1 ©^d ^El{im^,i3®ll^^g 
7013 7©/D-^I(ifiMlt-$i5. lE^Sg© 
ii(sM©Up converter; afs^S© Down 
40 convertor $r=&^, S*^,i3SS^S©fiSM 

tifit>frZo Ito'T, SE*WI»©«JEi6i:SM^tt^:<g|t 
T-&£. (b]«(C bTi8 4©^»,IB®B^'>>!;^A(iEI 
l 5 6 ©ejiv;*^ A hl^b«J&T-&3C 
*&««fti#CLfc^(B^tt, 01 5 7, Stwt: 
Ufcv%a-&ttBll 5 8©i^3a:*fi8fc:-i-sci:*«-cS 

[0 19 2] 010 6©i>^ a b — ->3>ti3l,>Tii^ 
50 l-lit^-v>^;uD 1 - 1 i:^l-2lt^^ >^D!- 2 i: 
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ffflf- 5 dBOCoding GainCDH$rt?(tfeJg-&$r^ LT^ 
?>„ SRQAMIJ "C-CDM" fc±l«1S;*3filJ§©te 
^&&^frM&mj5% (Constellation-Code Division 
Multiplex) ?rrectangle-QAM^^Ufe*©T-fei>o C 
-CDMttTDM-^FDMfcttiUfc^a^b^TSCt* 

^ti-f'-rci «fc D TDM-^FDMtli^^eigl© 
{ltt^ffi*.*:A s f,IIt5. COi7tC-CDMIi« 10 
[0193] C-CDMtTDMM^btfe 

^«&^&#ffl«»a*i£«#3c (fdm) 

fcf, Tvm.mizm^tzm^ mi o 8©Tv{g-st©M)& 

NTS C;fr5£©{f t>7 A 7 2 5©«t^^jH^ 

lfcfr?iJ£LTt'>S„ — 1J77 
2 2T-&£„ *7-C!)H i ;7723-?'f^ti;7 
7 2 4 fct^e <&t\, *SV>CD^S»^-5fe 20 

+ '^7 2 2£®W-5<fcdf'fei*^<;:P7 2 6i:f 2 
^>UT7 2 7t^aL^Slif7 2 0tm2{m^ 
7 2 1 &S*£fcfcJ;!)^Ki|5«T?SS. mim^7 

SdfcfCfct), ?>FDM£<fc 3 pgJIMSt 

[0194] CCTil34tC^*©JS32QAM^ 30 
fflV->fe*§-&fflg|£r^-ro V7?-ir>5.;\,A(Dlj&tjit)& 
*£<^fc#>, IHfitttThresholdlJi+h^^ >^.;i/B©H 
fitTheshold2fclt-^.T 4~5 dB^$ < T^V\ fot 
4 ~ 5 d B Kfit©^£ &o 2 JSCPgJBSflt&a^gif 
5o L#>U 3©J§£\ Sfsfs-f-©b^;i/* s Theshold2 
JWTt&*i:tlWIUI©^:r1iSii&4SB2e^7 2 1 a© 

mmT'Tjk-fm^o&zw^ < get g- & < & t> , dmu 

©'J^V'SS Hg-if 7 2 0 aU4»Sii?lft<«;!), g§ 2 
[0 19 5] U*»U SH08C 40 

7rs-t£-5izm-rmim^7 2 otc-cDMKu^ft^ 

^53 2 SRQAM4ffl^t^7f- + >^;H ofA^ 
iMD-TSo :®HiOIS^7ft>^lofAt:$ 
&t(S)SP(feK©^fe©#s. J62»£7 2 1 & 3 2 S 
RQAMhU i^r^^-V >^.^P 1 o f BfflBHitS:^ Iff 
^©BSfilThershold2t-&to#So -f S tm^\y^<J^ifin 
reshold- 2 fcTtfot 4>SfI-eS& <&5. ffitt&ft 
$ST-^-r^2fl-?-gP7 2 1 a©^i:^!3. It ^ -I* > ^ 
^1 of Btt^f t>*;i/A#SfiT;**fc«»fiai 
fctifc* t)M?>^^ t£oTtg2|!£JI{C:}^T&iIM©.R 50 
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^HHfe#T h - 2 ©{f l/^OVlZHXr^Xb §{gT*g 3 £ 
[0 19 6] — X&y-y^^y^Mz^MMM&CDtiL-fr 

©^ y^-*©«5sBiflH8& c: i: fc; <fc 
£©«K£«*ttfl«fcSraT?Ss&«&5s£L&S 

{f* s RJtEi:5tc?.o ^2{f-^7 2 ltc, |b]^cd^^^^v> 
5^ 1t-t:^^UT©Pg»#ti^S 0 HDTVO^S 
H#1 0 5 0*®«^, 5 2 5*£2j[];lT, C-CDM 
C«t») 7 7 5*©+J— K^3ii;7>*sipt)S. 
[0 1 9 7] ^©«t-5(CLTs FDMtC-CDM^I 
2 t V— jl U T i> h ^ o 

[0 19 8] ^KTDMiiC-CDMiEffl^bni 
»&;&t*£;>5-&£j£^3 0 ill i o 9 iZTTs-f&o l:7tD 

^TV<S-^t:tt*iW»«gB7 3 2 fcBfc^{g^g|5 7 3 1 # 
7 3 2 ©^P^©7jC^!»i^|5|^^ d >y 

h 7 3 3, 7 3 3 afciSftf-*, M*.tfH*l9<i*3t 

SrialS * i «v%fcB*)T-^ < ©5^— ^ ^ d i: Asx- ^ So 

SB 7 3 5, 7 3 5 a©8Ilfl|C|3&33tt?£j&jMl3&:* 
Ds>h 7 3 7, 7 3 7 a *»WT *©»©»*)&«» 6*1 

5. 

[0199)111 OttC-CDM©igSET-$)So 
X, Hlllttl 6QAM©ffi3(JIS©C-CDM©=i- 
K*J»>i!iT0£^U 11 12tt3 2QAMttH[CD3 

- KsaosTias^-r. bi i 1 o, 1 1 1 tstiot 

2 5 6 QAMfiHl, 2, 3, 4Jf7 4 0 a, 740 
b, 740 c, 74 0 d©4o©lC^itt,n > S« 
4, 1 6, 6 4, 2 5 6£-©4r40t>h£j$-3. »4H 
7 4 0 d©2 5 6 QAM©ifjS3- KT7 — H 7 4 2 d 
(*8 b i t© "1 1 1 1 1 l l l"T*feSo IJl^2b 
itfo4o©3-H»7-K7 4 1a» 7 4 1b, 74 

1 c, 7 4 1 dfc^fflU #31 1, 2, 3, 41740 
a, 7 4 0 b, 7 4 0 c, 74 ad©«^Stffi*7 4 2 
a, 7 4 2 b, 7 4 2 cv 7 4 2 dC#« "1 l\ 

"11" "11", "1 1" £|ni^T5o *>< LT, 

2 b i t f ^©^/ftV^tto*,, f-7'^v>^, 

■5o^lH 1 1 11416 Q AM©tt5WK©jW*B9j&:^BBtt 

*5%U 0 1 1 2 {4 3 6QAM©ffi5RJK&j5V*-. C-C 
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40 



mkfrm^mtt (fdm) *>isiHBMfii#-«#sc (td 

M) tmfr-&tl-&2>ZtlC& !3, 5£i*^>>*;i/# 
tt-?>-&Sh^d^S* s $.-2>o iobTC-CDM^C 
<fc &SrbV^Sfb:&Se&^8iT-£.&. Rectangle-QAMS 
ffll^C-CDMSMbf;^ fi*^fet)Oflb©*ai 
^fSCWitliflbCJBOQAM^P SK, ASK, *t LTjSI 
«ft**fe<l*jSlfc**U FSKfc|5]«£^fi{bT-& 

& o 

[0 2 0 0] ^ttii3iE©8P S - AP S KcDit^-v 10 
>^;i/ 1 cd^i^ — h(i 
[0 2 0 1 ] 
[»4] 

/ (S2+])Sl 



20 



[0 2 0 6] t7f+>^l/2©X7-U-Mi 
[0 2 0 7] 
[17] 

teu-J-«dfe(-3iS. V-LafeZ-gi^feW-Lrth/ < s '» fe >M 

4 \ 20 / 8 \ 2o / 8 \ 2o / 

[0 2 0 8] •9-^+->^.;i/3CD^7— V— Hi 

[0 2 0 9] 

[f»8] 

[0 2 10] T-Si-eSo 

dtEflS0S4) WT*WII3©Jg4©— lOMflfc-^TBIE 

[0 2 11] 0 3 7{±^S6^J4©^©^>^7 1 A^T-fe 
S. KBK«|4a:H««3 7?Bil8U&esi«EBfeJft±J!tJ36 3 0 
£/8V>fc&©T% e(£Hl>*JEdL ■WTt&S. 3g«E0g3 
"CBM§bfcBI2 9fc©jt^tt, i£«/a©T>5r-^6 a# 

T>t^2 la, 3 1a, 4 1 a#Sfe±e5£fl3T>^^- 
£&oT^-5i£©<frT-&S„ ©ffe©l!>fMi £ o fc < |5] 

v\ Jft±Sc»©tB^-tt3Sffi7'>5 1 *- 6 a h:g{f#S£:©E§ 
tttfSS & S . MSESS fc: 5 3<34Htt£!l j&t tttfS < 

[0 2 12] L*»U*»IB©ei£R«*ra^fc»^ E 

3 7©<fc? CiBIC7>f^2 2 a^SSlSfli 
2 3 6 4QMA^IIffeL<lif»l 6 QAM 

mmm*5*&m ut 4 p s k*- kt?«w 1 ^-^ 

FU©D l{f-^5:S^-ri.©T-NT S C©T V 
[0213] &(c*8§gt£7>^3 2 a*sfe2)^2S 

mm 3 3 Ttt3j*««#3s#£^fc«>stf& i6^fcS6 

4 QAMft^i^M^^— ^Jljfcftl^— *?U£«g§T- 50 



Pen = J-erfJ 6 

4 \n a 



[0 2 0 2] t7f +>^2CDPe 2 . 8 li 

[0 2 0 3] 

[»5] 

2 ^ 2o / ■ 

[0 2 0 4] 1 6-PS-APSK (PSI) ©itr^ 

[0 2 0 5] 
IIS 6] 

8 V -T? o ' 8 d flo 7 

[0 2 14] MIBKjfeSi«Bl««f§E©7 > >7 1 ^- 
4 2a * t>~?m 3.Sm 4 3 liiS* 5 ^! 64QAMI 

^©«wfc^«:afeaETf*sfe«>seix 2, 3, 5 s —* 

5UD 1 , D 2 , D 3 Sr^H LSil«ftgH D T Vft^# 
»6*L*. iBlCTVSifi^^BftiBhlDbiSM©^-/'-? 
-HDTVT*fl5„ 
[0 2 15] £©»^©ffl«ft©IM#i&Bt|SI3 4, H 

35. ^3 6©s£fflv->TB$[ig ! $-gi2m£Ji«c2&iEmK 
e. 6 y^jv^x-mmm &t> ^ mm ztix ^ 

lif(;NTSC©Ll^lf+>^l/C D2ft^- 
1 f + >*;KOM 1 C H D T VOl^f|«S, D3 
m^CDW* l^-^>^;i/©H 1(CM^^JKHDTV©H 
^tlS^EttSC: iititJNTSCtHDT Vi:ll¥ 
D T V fcH— ©?•+ f S - t^T- * 

3„ ^fei3 5 % 03 6©«td ICffe©^-^ >^-;i/©D 2 
3«-»fefiBMf *Cfc*«»Rl*ixn«, J: 5 as 
iffiff ©H D T V^ii^MH D T VtfjftaiT? * 6 . 
[0216] tU:©^ fc5^£P:fi:£©&5 3o©f 

t>^OD2, D3(8*««ftttfflLT»aiT?SSi: 

rts©Tv*HStf»fftfiE-ea6n«x £t>i£j6H©jfett 

[0 2 17] ^*;i4|tl±j&i£i:UT 1 6QAM^ffl^ 
fc 6 M H z ©««© H D T V«a**s»3K* ftT ^ 3 „ 
LiPbCix^CMttNT S Ci:©i^3i'tt* s ftl^fc«i)(5] 

tta^NT s c©su^^>^;i/T-^ff-rsif'< 

-^^ h735£©^ffl<&MiuJl£:&c>TV'>3o £fc l 6 q am 

fc^+>*;i/£tSrtt£'.fcg* s fc < &SfcttT-& < % 3ggg 
*©»B«n? ^l?^JgT-§M^^T- g £ fctf>Sfc£t>- 
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[0 2 18] m5 Z&WmmZtl'Z^ttatDHDT 

^aaaa 7 o l^tbHDT vcd§«t- # § ge -sjmmm 
702 tRgt57tDyaj|g7 1 1 (D^m^mmm 

7 1'2£^UT^S. ^#©Sai-2,mMa5 7 1 3fc* 
^TttT^-D^Sj^7 1 lCD««aS#fci!3 N 4>&< 

[0219] jfcfcH 5 3 J: 5»JlS!©aai* 1 

HDT V©ffifl?&£3@ q[flgft(jK 7 0 3 It ±M©& 

U fifcfe;S"5S;©§«nJtE«i£7 0 2 «t SJEV^H©^ 
*;i/NT S C*©^tfu££«argg«jg7 o 4 

[0220] ci©*&, *&mT'i£7i-v ywmmi 1 2c 

1 ipt»©^^^;^3|^7 0 l^©S6*H:3o©fflj«i» 
lofciHDTVfcNTS C&gfsT-t&V^ 
lfflr#**7 0 5T?fc* D »2H:*EF»ftgfJ-«t»©©N 
T S C€&8g32:l3ti^5Mr?&$£2&&m7 0 6 

T— a^^T-^-To CCT-(iNTSCIiC/NA5fi<t 

©7 11 ©SKWStJ; t> C/NtffiTl/TtSSitDS 

[0 2 2 1 ] fg3tt^*iiuttHDTV#g:{3T-#TV->£: 
* J ^»^iiNTS C©^§{fT-^5^355Sffi^7 0 7 30 
T- 2a^f^T-^-r o 

[0 2 2 2] W±©±-5fcUT«£##5£*!)JIS£U©H 

# & o fcSM^ £ 43 V ^ TiHDTVt IB]— ©SfflS: N T 
S CT-§«qJt£hfc3„ ' d UTS«©§{g^Ft6M^* s 

mmmti^Tm^-rziiiz^y), hdtv® rti s 

»*dtttS6*^r5«4:|?|«tt:)&4. * 6tfie**SC"t?tt^< 40 
ifiitM£fC:fcV'>T, NT S CTV©at4T-SSfl*sgfsT-g 

So 

[0 2 2 3] *fc2»Ji©e^3C*fflV^&«i^b& 
#\ H7 8©l$IHE«ia©«fcpfc:3»Ji©e3afc*SCftffl 
^SCt^tlS. HDTV&HDTV, N T S C\ 

l¥IWiENTSC©3o©U^;u©Bli<fet«-|BU ^ff-T 
*££:fc«k!>, 05 3 ©seaTflgflttfitt 2JiA>£> 3 Jft 

£ < SfS^UfgT-fe-D fc^ 1 S5«ffi^7 0 5 T-li&Mm. 50 
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T S C T V© n ° a ffiT-S*I#g«pJ|g W±tt 

[0224] ikizzrv* frttm&Ti-v ymmizifim* 
io ;^i5 3©^Tfse-r-B»^«tt)Ttfa j e«#fe 

So -©*§-&, ^^^©1 6QAM-^4ASK^I© 

»^ h 5 4 ©w«««i^(c:^-r i a iz -mmt&T'm l 

feSMTffi««7 1 3#*£^fc#)HDTV©§{gpJi£ 
■««7 0 8{^rt3iC/jN$ O&oTLJ^ tf-f^aiU 
7#«<*»K -t©«-gfi#5&«*«fc«)^^>^_it« 

[0 2 2 5] *fcH5 5fc*l6i»©il^#5Sfc^&» 
o^^o HD TV©*«¥<feSESfipHgffij|j|7 0 3 fcfc x 
20 «£*#S©gte<Ut6ffi*7 0 8J:»>;eT*<fc4 o L*> 

U ^^i^J; f)Jt£V^H©NT S C^©f£J|¥^,g§{= 

^t6**7 0 4*s»e,n*. -fijSM»Tf^f«B«-tt N |W) 

-«I&HDTVl/^T-tt§it^!&^is v NTSC 

7 0 5(C^V'.T7'^-D^Sj^7 1 1 *>£>©SS«£§ 
[0 2 2 6] fil±©±3CHtt«5S«©l^ #g*B.§ 

(ommmmmr-itR d t vgttogg RTf&jfettttgT* 

<&S — IB]— Sfi&NTS CT V©g,{4T'§flT 

30 ^sflfe^gAstf^So i©fc»SC3@|©©-y-— treaty t# 

J:!?*<©»«#fc*«as« 

{&T£S$J;^#&So HDTV/NTSCTVfflijg* 

^*^> ! ^;i/MiIgM«l©Jt^*sti^fe©pg-ftt7'^-D 
^ttSS^©af*«B!l fctijsgfn ^tlSfc & $ < -f 

Sdfc#T-i£So ;©^T-HDTV0it-^xij7 

ft^s c ©*§-&, m\?—znh. 

m2r~* ?"J©©^©|ffllH* W»-r « ^ fcti!)|||5 
5 T-^LfeT^^l/H D T V I NT S C©§-{fqjfg%^ 
0 hr^MTS C©SeqIteJIM«feHB-r«c iiAs-e 
C©^-&, BtJMWi^i-^ 1^— ^?IJ(C N ZCDFS 

m<Dmmitmm?zz\tiz£*)^ **>$t&i,r&mifi-c 
»&©«&»KaEia*^-r. -©«^ lI5 2i:®v^^^g 

S„ j£ft«;b&it-?>-r.r t^T-^Sfc*!), HDTVf© 

nsmtmsm-mwmm 7 0 3«:tj-d yTvsj^tisj^ 

©g{foJigffl^7 0 2^T-SS^:T-&S„ 

) [0228] f u m^cD^mmm^m^mw, 1 1 
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4 t- fct 5 v ^ tc m ft « w- & tz #>3i m © ISI tt © T > =r 1- 

> 5^GDfg|Djte©;£|fiJ & 5 s y * ;HfcS£Jw©#*a& N 
T S C T V ©SnteT - * fc^WKUKV^filtt 

© ^ > 7=- 7- ft v % t > t- 7-©*&rsH4:£ fqj £ & 3 a 

S£/^©#mftHDT V©ffifi[T-§ffT-££ t , ffiUPftftS 
ffln*Ifl6**7 0 4lt TT-D^TV^C^ipcgfipJ 
figffitt 7 0 2iOE<i:^ IM$©ft£IJ3©fl£flttfeK£ 
«Plti*«7 0 4 a©^-gr«^7 15. 7 16 f&7> 
7 i 7-©JilRH4©*lS3lCfei.&^©S)mA s NTS CTV 10 

©JfitftTB£TfS*. 
[0 2 2 9] £T, t)^©7^*;u£Sij£©#1§-g 

»MeD^ttflc3a6t«t »)l£V^— K^J-UT'CDHDTV 
Sfii^tg^^So ^©^^4dOT*), *^BJ©pga 

sco^ttSf ft ggffl -r s (c i •? l mm& © 
isv^b© h d t vsraieiBftfltfii-J"* *> fcfle** 

[0230] (mmm 5 ) gates 5 t±#£gBj3 
HM0>J 5 © 4 At© v s b - a s Km^m^r&mmm*^ 

b. 4 0(51^7 2 1, 722, 723, 7 2 4ftfc 
t). 16 8 (a) ii8ttfflVSBIf©Const e 1 
lation^t. 4fI©*§-&2 b i t ©t^— 8 
fil©ii-&4 b lJIIt'S^iJ:^! 
So 4VSB©*§-&, {f^7 2 1, 7 2 2. 7 2 3, 
7 2 4ft#|;i(£0 0. 0 1, 10. 1 lCM^tSC 
LifiT-gZo 30 
[0 2 3 1 ] *fEB8«cJ:4^itSeaiftff 5fc#>£. 0 
58©41evelVS B^© 41evelAS K©{f 
^EBEIC^I-.taC. (s*^7 2 1. 7 2 2ftlo 
1 (Dff 2 5 i: UtSlV (I 

*5v& 7 2 3, 7 2 4 ftgij©^-?'. 85 2 ©{=^,^i¥ 7 

2 6 h^m-rsc * bt 2^<Dm j %j5.wt<Dr3<DF3mzm 

MHB©M^jS©l«IH«tt)l£<-r*. »>OTMi7 2 
1. 7 2 2©IHHIftLi:-rSi:«^7 2 3, 7 2 4© 

rasHtiPicL-ca^a^ m^&i 2 2 ^{3^7 23© 

[0 2 3 2] t) L„> LfciS^-rs,, 
3PJ§©I^S^©^{tei£S>*7"A©!|f3£T-fc&. fc^L, 
~>^t" A©I9*H- <fc 0 T ttgfeffl^ift^fc: <fc t> — t» b 
< tttI^at){CL=LotCfeoT 8fi©VSBffi 
068 (a) (b)©<fc-5&Constella 
t i o nh^£?>o 

[0 2 3 3] f LTI59 (a) © <to I- 2 o©fl^ 
It^—^JD,© 1 b i t©7=— *&ttlfc£1t?> 

zt&r-gzx, mz-iimKDm^&m 2 5fto. £2 
©ft-^g* 7 2 6 ft 1 t^a-rtiK. is 1 ^— ? ?u© 1 50 
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b i t©ff^SST-^So )*tC^27 ; — ^?UD 2 © 1 
b i t©ft^ft&m^P©' : l : '©2o©fI9^Pt^fiit;$ 
«4. SI 5 9 (b) ©£5f3fHfj&7 2 1, 7 

23ftD 2 =0fcb, {1^7 2 2, 7 2 4ftD 2 =li: 

•g-fc 2 b i t/->>#;i/i:7&2)o 
[0 2 3 4] c©£?£{i-^ftIEE-ri> 5, 

ASK5?s;T-*^©^fite^^nitgi:^i>„ pgjigy© 

KBvM«Fttfi£*©Sf BBHI«^*5S;i:SEto S fcfc&o. bfr 
b. C/Ntt#ft^*^ «yu*SCT?tt±<7*-*-fc 

B^T-t&v^m-^T *>>«M§&JB^ £ - <t t) 

ft 2 T^-^^JD^H^T-^^ <&3#. MIIt^-^J 
D,ttff^-P*5. -nftiiB^1-Si: C/N^SOfeo 
fctt^ii^6 0©4VSB-ASK©{f-^^iaSEI©J: 
DSiiat-S^bfee^Ji^^X^ 
fij3IMi?t«t t>. 7>»«^jilH«*7 2 1 a 7 2 2 a, 7 
2 3 a, 7 2 4 a©jev»«H«C3tf«>^7>^ttK:^«-r 
So CC^&^-a. 4 fg©^. 7-ft-l:i?.^7i , 7 
I— <;i/2£«fc£{t-*f,>£7 2 1 i:ff^7 2 2©ES'J J ?>. 
^^-<^.W^;b4K:<tS{1^7 2 3 h(1^7 2 4© 
ESWIK^S. •3^2t ; -^^JD 2 ©^^— 

{1^7 2 1, 7 2 2 ©^;i/— 7t{W*5&7 2 3,7 2 
4©^;i/-rt©ESiJ{ig^T-feSo o^t3^1©{=-^ 
j^P7 2 5 i:M§2©{g^>&i£7 2 6 fc©KgiJ#TJ f £. 
C©fc«). fix- ^?lJD a {i<S;V^^^-b-^T•B^ 

[0 2 3 5] id bT 2o©pgS©7 ; — *WDitT) z ifi 

[0 2 3 6] ^6 1 (i^{f^7 41©/D yi'ifA* 
7 4 2(±fg \ ^-*nXt)%t>l 4 3 i:^2 7 ; -^?UA 
7JS5 7 4 4 3 o 1SSI8[%£»6 4A>e»©M 

^M«iAiigi5 7 4 2 *>£©<I-*ft$!l3||g|5 7 4 5 TiJ:» 
feA^(f^iC«fcti^ff^7 4 6C45V^TtBH3*BI*n, 
162 (a) ©<fcd&4{i&b<t;£8{i©ASK{i-Sg-i; 
^i. 0 4ASK*)b<{±8ASK{l-9{±, ££,K^>K 
^7-f;i/^ 7 4 7fc«fc!)W««ilS*nx 06 2 (b) 
©ioCCarr ier^uagbfeSide Ba 
ndft^oVestigial Side Bandog t) V S B{g^f© A 
SKm^tte 4 8^^tB^$n?.«, 

[0237] ict?7-f ;i/^ftaaufc«©a*«jet 

O^T^S. 06 2 (a)ttASKSEWB^©J3*»fl' 

ho ^©fi^ft^-r 7 4 7©/n*> hv^7-< 

6 2(b)©i£<S{I9 7 4 9©idC^^'J7'fiK7>ft'>b 

SUTM-fflSOflliftWftSlt)**. -nftVSBffi-^i:^ 



(24] 
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oft, fo*g.mmmm^Mt-?2>t, *jfo/2©jai* 

*ie>*lT^S. S6O0ASKf^H:5£*2bit/y 
>^f*54«VS B*Sfeffi^5 4 V S B J: 8 V S 
Bfctra— «j8a*?p«Tf 1 6 QAM, 3 2 QAM04 b i 

[0 23 8] 3CD^D -i'^lglT-^-rvSBgfl 

*7 5 1 X-i±m±(DT>^±3 2 afgltfelfttAA 

^7 5 2^mr, 3-*->*)vmmz& t» nmt-snj^s 10 

5 4fr£><Dm^t, S^S7 5 3fc:*^^TS■&^ 
*U <5v^BBffl««tt:a«l$n4. &fctft«S7 5 5C 

^V^T^^nx LPF 7 5 6t XyN*>K{§-f- 

t) 4 VSB©l^ii4 level©Slicer, 
8 VSB©*§£rfcfc8 levelCSli cer^^l 

D z &m£znmi7— ffimt/zw 5 8 ts^^-* 

5>JHi*g|5 7 5 9^f>tt5^;$tL-So 
[0 2 3 9] Jfet:c©a6ffl«fcS©||tSfflv%rTV«-9' 
SSSSS^ftgfilB-i-S. H|6 4ttlBMfce-^aefl|7 7 4 20 

^•tt^ 1 iDfec > n 4 0 1 ©A;bS3 4 0 3CAA 

u-y-^t> Y?j )\,*—m<Dvkm(Dfrmm$&4 04c 

<fc»>» H,V L , H L V„, H„V L , H„H„f©MTVi 
■^fcffi«TVM^ft:«-«artiS. £©rt«H±3afi«3-C 

H3 0£fflOTlfcBJL£©T-pL^IfcBJ3y:#lig-rs o # 

«*nfcTVe9ttffi»ai4 0 5t:*l^Tx MPEG? 
T,BlV» ^tflTl^SD P C MD C TaJ^.M.^^t J P^(D^ 
SSffl^TiSF-SfbSilS. »S»fltttAAfflJ4 0 3e:* 

v^-riaa^ns. ffi»$ix&4o©iB«7 s -^i±-&fi!aB 30 

7 7 1 fc:<fc-oT^l7 ; -^JiJD 1 i:^2 7=-^^jD 2 ©2 

w&m^izm 1 5 s — tssns » jsm^© 7 4 1 © 

g 1 5 s -* ?iJA#g|3 743i:i2 5*-* jnjA±»g|5 7 4 4 
tA*$*UgrtJ*Wfea^ VSB^fflASKfi^fcfc 

[0 2 4 0] -©^^^^TVSf^CTV^ff^^© 

b&M««^ttTVg©«|7 8 1 ©*©»©* 7 5 1 © 
AAS7 5 2CA**il, tt»«a»7 6 0C,t!)Si 40 

^fts-rseat©?-*- >*;i/©e^*saws$ix«si$ 

*U IS 1 7=—^ ^JDii:^ 2^— *?iJD 2 #:pi£;*tlJ§ 1 

y"~*wmt,$$7 5 & h i m2?-t>?\\\hj3$n 5 94^ 

BU>KWIilSi5i»t<. d,, D 2 {f 
^tt^«SS7 7 6tlXA7$llS. Da«-g-tt«-«r«7'7 
7 fc ± &#*£ftH 1 .ViiE»fc#ttJ|S 1 A*SI55 2 1 lz 
XtitftlZ. ffe^{i^g|7 7 8(C«t»3 D*m*£-£tfL 

£lf*:Rffi5 2 3fcJ;DH I .V 1 _«^fcttg;a^fc£. fi g 5 0 
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Sl55 4 8 £:i®®it*3?M|5]S§7 7 9 £3161x5. 5S©T 
Vfs^HDTVff^©®^ H L V L {i^fci9^ K©N 
TSCff^fc&O, 7C©{g-f-* s NTS Cm^CDM-^s M 
PEGl©«t-5&NTSC«k»j SJfi^fiV^ISgTV 

[0 2 4 1 ] £©l&BJT-tt^©B5Wg>{g-s§£HDT Vfif 
i:iS£LT^£yfc#>, H L V L lf|i7^KNTSC©T 
Vfe-Sfh&So TV©lj®T^^.^ bJt*s 1 6 : 9fg 
ftfcfl 6 : 9©H@it^©££tB:frgf5 7 8 0£^LTB& 
2 6 tLX&±>-t2> 0 fcU TV©H7^^ 
^ Mt#4 : 3Tffc*Uf, BJSit^^glUK 7 7 9£«fc 
9 1 6 : 9*>£>4 : 3©H®T^^^ Klt©b^ — 

4" hV^;i^5££^3!LTfcti;*jgi5 7 8 0£ 
^LT»M*4 2 5 t UTHttr"*-*. 
[0 2 4 2]-*, ^2^-^^iJtB*a5 7 5 9*>5>©tfi 
2t— *?ijD 2 fcfc, #ggg|5 7 7 6©^7 7 8 
T#g|g§7 7 7com^t^m^ti. f2Htf3-^© 
^2A*SP5 3 1 fcAfcjSttu ^-«tlH8S5 31t±tlH 

i.v„, h„v l , B„v„(Dmmm^iz^-m^tix^m2 

»K»5 3 5, ^3»SSI5 5 3 6, »4«t*SBfc:»e. 
*U ff«$tlT7C©H L V„ N H„V^ H„V„jg^i:& 
5 " -^^©ff^-fCHLVJg^grin^, EHfe-^SB 5 4 
StA*^^ ^-fiSc^tlT 1 o©HD T Vim^tte *) tH 
t)&54 6 Ji^liitJ^tl, &t>&7 8 O^bTHDT 
V©S*^fg^4 2 7 i: LTfittJ 

[0 2 4 3] £©^337 8 0 036 2?=— *JIJfctJ;&SB7 
5 9©^2^-^?U©^S !?i££is£ 9¥&*Dft7 8 2 

j 0 2 4 4 ] U±© «t d t Its Pg»M®C^©ji{f , § 
— *?U©iPo;fr#|f£T-t5©T> HD TV©S{4-p||$fl 

& t- § 5 o * & ant r > ^ ± t (Dzm&m iz 

^fbTJi. »15 ? -^JIJSB^U.C©V 1 .Hi.«^*& 
f£«?^©TVfg-^^Uj^-rSo C©dfcfc:j:t) % HD 
TV©ftffifc IX ttNTSCTVOSffi-cHi-siBfcj; 

[0 2 4 5] *fcH6 6©TVS««©^"Dy^|g|©j: 
5 fc* 1 7—^ ^'JtB^a? 7 6 8 £ ttfcgjgm 7 5 1©^ 

ti 5 i: mtm 2^-^ m& «t v h d t v« 

^ < T *. i < «: 5 & *fig*»^rti t Ji^BSYb 



^n— ^'4 2 1 ^ffl^tilf«tv>„ ;©a^NTSCTV 
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-£?#?# — £ LTifkiHrrscfcK: ± r^MV 
ifci£#§{f T- g % ^ * c 

[0 2 4 6] fti>\ 0 6 6fc5Vf £-5 
iH*&4VSB, 8 VSBfg^&ge-T**^ 4 V S 
B, 8 VSBff-^T*^«?n^^^^>> r ;b^^f-ti: 
TsW^ >7 r ^ — 5 0 2 D escramble# 

f^^U- 5 0 2 es crambl et^ 

0 2 bt«tDBH-&U -S D 
escrambl e Z £ iz J: t)#^CD^ £ ^ 

>r;i/#«acDx^^ >>^;i/SiE^«csiiift-i-sc 

[0 2 4 7] B6 7©J;3ft*J«fc**4:P SKg^S 

(SH-r5««R3ais««ifc v s b m^zmMirz j&±M 

i!7>rt3 2A*e»aeufcP SKfg-^-tt^tg 
g§7 8 7fr&©e*tiB-&«7 8 siz^xm^ti, 
fiV^«*t***ixTV«fg«7 8 l®A*S3 4t 
A^Stu EI6 3 7?REUfcffi^«7 5 3fcA*£;ft 

KlStifcPSK, *U<ttQAMS9H:«HSB3 5fc«t 
5 7 s — *JUD lN Datfanapix. 4Mi«7 8 8*^Ut: 

sn. m*»7 8 o iDtti^^, — m±m<DT 

>5r^3 2 at: J: 5g|S ^nfcf^^Mi^t/t 
n^;&}£f±, A^g&7 5 2tcA*/£nH6 3fI0|lt 
©fcl^l^n-fe^g-g^ 5 3 ted; t?-^^©^+>-* 

l^hSo ^^^^jjRao^&H:. MWUWM7 5 7fc 
<t D^— ^JUD,tD 2 4*»^sn*2Bt<ft? r =i—>Jf 4 2 

2fcct0 8Wfee9/i $ ii*afn. m*^n^o sfc%±i: 

*M©7^D^TV»jK&Sei-4»^l±IBfc*«WSB7 
8 8£<k t» AM«i@^nfe^D^TV{l^-^£ii*a5 7 
8 0 J: t>£B±f£fx£o H6 7<Z)«|j«ftfc*fcffl^S7 5 
3 36s«fattSSfcttU:&i5l^«ffl^*So Ss&^HMfe^ 

»jaSfcRl«©tfttt»7 55^LPF75 6 ^cD^fiHSg 
^IfflT^^o WJb©«fc-5fc:H6 7(Dmi&lz~f&£M 

[0 2 4 8] ifc, HJfifi«-eii4fl[©ASKe9fe2^ 
D 2 ©2gCD# 1 b i t CD^fi 
ei££fifo£ 0 Ui»U HI6 8 (a) (b) CD8VSB 
I^Co ns t e 1 1 a t i onit:f^ 8 fit© A 
S Kff-^o^ ^ Slevel-VSBSffl^SiiD!, 
D 2 , D 3 03i©Slbi t0^lt3bi t/symb 
o KD^mfcm&fioZ £&-?%%> o EI6 8 (a) £ 
7rs~f£olz^ *-Tl b i t BOfff^ODott^feRtB-rs 
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fc. D 3 {s^<Dff^;£tt{g^7 21at721b N 7 
22ai:7 2 2 b„ 7 2 3 a i: 7 2 3 b , 7 2 4 a i: 7 
2 4 b<Z)2{Bo* t) lbitTfe§ 0 bit 
©W^bSKW-rsi:, D 2 CD«^(i{f^af 7 2 1 
£ 7 2 2, «-^»»7 2 3 £7 2 4 0D2fitCD 1 bit 
T-fe&o D 3 CD^— ^fiA(f^,&g¥7 2 5 £ 7 2 6 CD 2 
fiS<£> 1 b i t 4: ft 6 0 CGDJ®^ (3 5 7 CD 4-z><D{m^ 
^7 2 1, 722, 723, 7 2 4 2 >r cDfg^ 7 
2 1afc7 2 1.b, 7 2 2 at 7 2 2 b, 7 2 3 a i: 7 
10 2 3 b, 7 2 4 at 7 2 4 bfcl^KU :/<Z>R8 
<£>S§gf£g|-r <r i: ct ») 3 HcDP^SScD^fBe^^ 

[0249] z<D3m<D$rm&imi/XT2±*m^T3m 

[0 2 5 0] I^T\ 126 8CD8ttCDVSB£<fc* TV 

mm^ft^ z. tizx&iftmzn^'Zj&^&o svsbj* 
20 femm&mifi&^&m. m^c/^mizn-r^^-^—u 

-hii4VSBJ:!}ia^ e b^LSlHK^HDT Vffifil 

®S^TV&^pJfgi:ft^4:V>^®jm^ao 
[025 1] CCT4VSB^8VSB^16VSBCD 

»sfcr^Titttuft#e>i£^So ntsc^pal® 

frXolZNTS C<Z)i§£r6MH zCD««»JK*sfe !9^]5 

30 ^ ffl*»*JfflJft*H:4 bit/Hz TffcSfctox i» 
mz 5MH z x 4 = 2 0Mb p s c£>^— 
£o 9"V*J\sHDTVm^r(Dfcmz&'Ptj:<£$> 
15Mbps^l8Mbpsi857?$5o 4 
-VSBtiir- *S«£*»**fti^fc«>, 1169© 
tb«EI «C ^ -5 tCK *5 ITIE^^-(Z) ft &> (DKmm. & H D 
TVcDUKg^McD 1 0-2 0%b^i:nft^o 
[0 2 5 2] W:8-VS B^i^ ^^Wffl^tt 
6 b i t/HZffe§fc^5MH zx6 = 30Mbps 

^ejgiSFatfw&ns. ijscctatHDTve 

40 f©g^l:(il 5-1 8MHz^lT^§^ 8VSB 
^H^CDS^, El 1 6 9 iZTTsf ct^tCHDT Vft-^CD 

^«e^M©5 o%u±(Dmmm^m^miE<Dn^izm 

^Z>Z£&X~%&o t^oT, |ej b^ — 9 Is — h^DH D T 
V^is* jum^* 6 MH z ©W«Tift±tt2l"r S i: ^ o 
m^<Di>£Xl±, 8 VSBO^^^ t> A^SCDP.DITIE 
^fe{t*DT-&S&»^ 1161 COm^— U- h^f — ^ 
8 0 5 ^ 8 0 6C^ti:5^ e^^^lH t C/N«t 
*fbT, fTIE<Z)Code Gaini&iKlfeT 

CM - 8 V S BCO^^^c^— ITIE^(Z)^^ — U— 
50 ^— ITIECDCode G a i nCD<gO 4 V S B X X) i& < 
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High coda gainTi7- 
W-^b**lfc8VSB©**s4VSB«t5 x TVi±JS 

**»t8vsB©**5K!)ariEiiis©ji^:fcj;t) x $@ 

*©®»#«t!)^{c&5£u&a*fc4. b^tVSB- 

AM^H^frit^T, tc^S®»©E qualize 

i^DbTfc, ^#©@Ba«tt8 VSB^S®^3 2 
QAM^SClClt^'C^:* <3&e>«:V^. ftoT> 8 VSB 10 

[0 2 5 3] A^^K t) ITIE* JC©^Jt bT 

ac^eyss-cafiw*-**** 0 8 4 ^mmw 6 © 

0 13 1, 1137, B1 56, 11 5 7 ©3£§fs «© 
7D^i®ECC744ai:Trellis E n c 
oder744bSfflK 06 1 T-g£BJ§ bfc 4 V S B, 
8VSB, 1 6 VSB©VSB©^sS337 4 9£fflV">T 

mm-fz>o smmmtLxit, m\6 3^m^xmm^tz 

VSB©«aS«7 6 0*fflV^T4VSBt»L<tt8"VS 20 
Bfcb<ttl 6 VSB{i^£>4, 8, 16«©lev 
el slicer757i:<t 0t->'^;1/t-^5S4 

u is] u < mommm 5 stci&ijb*- * m 8 4 , 6 

©0131, 1137, HI 5 6, I157fflTrel 
lis Decoder759btECC Decod 
er759a£<fcD, K t)ITIE£ bfcgL — ^ 

4 0 2 ©EHfeff :Rg§t.I £ t), ry^MDTVff^S 

[0254] ECC Encoder744a ttlfeffi^J 
ST-BHHrSBIl 6 0 (a) , (b) t^tiit, R 30 
eed solomon Encoder744 jJ;I 
nterleaver744kSflV\ ECC Dec 
o d e r 7 5 9 afcttD elnterleaver75 
9ktReed solomon Decoder75 
9 j SfflVS. ffi<DmMm?'m'<tz£5lZ Interl 
e a v e £*>ft 3 .r h&c J; (3, ^ hai^— t§S< & 

[0 2 5 5] 0128 (a) (b) (c) (d) (e) 
(f) tj^tTrellis encoderSSlt 

T*§, x.^ — U—Y&T&2> 0 8VSB©S^il 7 2 
t^ti?t:Ratio2/3©Trellis en 
coder744b, d e c o d e r 7 5 9 bitMmx 

[0 2 5 6] mMmT'te, StPglSOr^^^TVd 

iS^EIilHlge-^^mfS^OlllgSA 5 
BUtKl&S SC3*M*fi«ftJ43^ h ©,£•?$? S b < 
&V->„ ^»J5©lgM{Ci!i^fectd{C4 VSB-^8 VS 
B©te*j»raiWL = LoO*>)«E|HIIHfc:Ut\ #l£V£f 50 
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©TV£1^\ I13 7^I15 7i:^no^ 
W*&«lJESK:-J-4ci:Cj;5, [lg§©lgiji& t V©;Kj£ 
^^fAtflStS. ^bT, afS U&gtfiST- 8 V S B 

[0 2 5 7] ST, &>±4VSBt.8VSBtZ^X8t 
BJbfc#, mi 5 9 (a) ~ (d) T-fcfcl 6 VSBi;3 
2 VSBfco^TBWII-S. 01 5 9 (a)fcfcl6VS 
B©Const.ellation5it. 015 9 
(b) l± 2 ocff ,^©y;i/-77 2 2 a~ 7 2 2 ht 
£Ob-:rfbu 8o©«^i:*5Q:-j-ii:K: € t5 % 8 V 
SBfcbtfi^5t(*2 tt®RM£!©$-itts&tf £m-T 
So Mi^Time Division Malti 
plexT% H^WtSVSB^fejSoTfeBJiSe 

^^^-r^o fab, ^(D^x-iim^—^u—hifi 

2/3£&3 0 01 5 7 (c) l^e,i:4-D©^-7 
7 2 3 a~7 2 3 dfcb, 4VSBi:bTS-5feftS?, 

c immm&mzz. c©*^-^. Time Divi 

si on Malt iplexT-F^t:4VSBif 
*St5. «±fcJ;lK 3«©pgjSSVSB#|g^-r 
[0 2 5 8] ^©^icj:^ 1 6 VSBCDC/NtfJS 

(d) <D±51Z 1 6 VSB(DS^S2flSf3-i-SCfcfc 
3 2VSBfffi»T»5o«*16VSBCDS* 

^LfeV^l^ C©3frS;fc:<k>K IEgH££&*>&# 
t5bit/symbo 1 <ht^ 

[0 2 5 9] cr;h,*T?»^&£fc§£fc«>a^ E i 6 
1 © V S B gfl^o^o ^^Btzm^Smtm 1 6 2 

o v s b mmm<D y ^ at^tsgaoi^ t. & 

[0 2 6 0] ii:4-VSB^8-VSB^TP^ 
H15 9 (a) (b) (c)©ct5ttl6VS 
B£/B^Tfii£~r£<r ti>T*%% 0 16VSB©am 
flk±a26Sfr3«'&6MHzCD»«T\ 4 0 Mb p s CD 
tl%>* L*UHDT V^^^;i/£E|gft-^o 
^-^U — H±, MPEGife^v^l^l5-18 
Mbpsfc4fc4fc» N e2SS«©*»#*:§<ai>-j-¥ 
So El 6 9£5*f £-5 M Redundancy : R ie 
= 1 0 0%&>±£& £ N lft>^C9ry^MDT 

8VSBl:*tUT»W4^o fit 

2ft>^;wHDTV©«±ScS^t^(:iii 6 VS 
BX^$>^ tK&mt 4 VSB tmi^X- 1 0 bSjKU*»fc 

hT^j:U^«<&S 0 H5»o«tat:4-v 
SBT&R edundancy : R 4 = 10 — 20 %T* 
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ttita\,\ c hi 6 9 fre>B;§ 8-vsb© 
Redundancy : R 8 = 5 0 %T-3E#&^-7 — U 
IE??^<b#T-t£. :t5-|JIE©lHl»S8t*> 

D T Vjfe±f&a§£ 6 ~ 8 MH z ©^f&MT-fr?^© 
*>£T-fc£, 0 1 6 9 £51^ 8Level 

[0 2 6 1] £T^8£l?!l3T-fct0 3 0 ©£ o temit*- > 
3-^4 0 1fflLt^ 03O©yD.^itt, m 10 

^401 lit*- 7/OK7^ 3?©B*l^©#gt[p]e§ 4 0 

4, 4 0 4 a&2ofco 0 dfte> £#g|g|5 7 9 4 

^■SI[llESK:fs^S:B$^iy-r- 2 iHlil-T - i: K «fc 5 le]8&5:iJ 

i^t-^s. cmsi&Bji-rsi:, m i -y-'f ^^r-ttA^gp 

4 0 3*?>©HDTV^-^-HDTV0Kiifli 
B#P^fflEE$SH]£S7 9 5 C J; 9, mmM*E.1fa2tlT'frm. 
§SS4 0 4tz£ 5, H„V„-H, H„V L -H, H U V„- 20 
H, Hx.Vi.H- KDl-ZXDf&frlZfrVZtlZ. 

^'f 7 6 5, 765 a, 7 6 5 b, 765c (il© 
{£B££>*), EES§S5 4 0 5 H„V„-H, H„V,.- 
H, H L V„-H©3o©fa-^£ffi;*j^-i>„ U&>b, Hi. 
V L -H©{t^fc£;W y^7 6 5 cOtti^r 1 a»&B$|g|$fl 
^S0ES 7 9 5 <DX±t 2 ^nA^J b, ^2^-f 0 

B#^-i!iM i a©^&^FH^^-6t[eis§4 o 4 tzmztifrmm 

l^tlH H V H> H„V,_, Hi.V„, H L V I .©4o©jE&5Hc 

5, 765 a, 765 b, 7 6 5 c fcfctil* 2 ©&tg£^ 30 

4 o©j«^-ttBEIB» 4 0 5^3g&*i£. d© 

[0262] m-^(D&5tiL3m<Dmmm<Dmm.&;xk* 

#-5 4:a<g*IMBIfctt*8fi«3©ia-3 3 © 7d y ^l3T*Ui 
flj§b£J:?&, BMfefn — ^tf-MtftS. • 
I27 l© < t9%7Dyi'lJ:«;5 1 limWZll 

5 e 6&2-o&&-r&z 

[0 2 6 3] cnttH7 2©£5&1?tJ£££:3i:E17 0 40 

£. 0 7 2 SrUaB^-rsh, 5offl^y^ 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5 d£«fc ?), £-f, *f ? > 
>/l£:fcV>T, X^f 7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 cfflAMlt:«I!)iW. mift&M 

5 2 2, |g 2 f^SSJ 5 2 2 a, 21 3 flgp 5 2 2b, St 
4{*ft»5 2 2 c^P,^H L V L , H,.V„, H„V,_, H 
HV„0ii§*s, ^-r y^£^bTl§r5jo§§5 5 6 
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c©B*&fi-fftt iiS^SBjfc^fs^^^fiJufc 

Hi.Vi.-HfiK^-©iS-^T-$)So ifc©*'!' 2. >£ r 2iC;fcl^ 
t> y?-7 65, 7 6 5 a, 7 6 5 b, 7 6 5 cfcfc 
A±»2CC«]^teS. ^UT, 4\ftfc*H„V H -H, H H 
V L -H, H L V„-H4r bTHi.Vi.-H<i^^J5)(,^5 

5 6tigc>tL., -^mmm^tix i-z><DWiMLm*B-&mt>ti 

•So ^<Dm&.m j %\&7-'( 6 5 d©i±i^ 2 «fc t» tti±» 

a$5 5 4*>e»i±i^$ni.o 

[0 2 6 4] Cffli^CLT, 3@©pgjlSSJiS&Se 
■t&m&Bf&mjt&ilz J: & 2 £-©•£*&§§£ 1 -Jricgijjirr 

[0 2 6 5] ST»C©^rSCtt,*-r^'f 2 >^1 fc*S^ 
TH„Vh, H„Vi., Hi,V„, Hi.Vi.e^$rA±;$-&, H 
x.Vi.-HOT*-&fiEafHi-*. 4r©^, ^-f $ >y i tsu 

©8HfH*-f 5, i'^t&'V'T, HhVh-H, HhVx.- 
H, Hi.V„-H t±ge©Hi.V 1 .-H 1 s-9SrA*^-yr, » 
»©«WWS-^*».&i:^-5*«*i:oT^S. fi£oT, 

2o©^;b— 7*©{i^©^^ = >^-r?>-r^s>6 s $> 

[0266] &b, fch&i:, A^7 Ufc{s^©±iBJEiR^' 
B3fS3WtC#«-rsfc«>;W >y^-7 6 5, 7 6 5 a, 76 

5b, i e 5 ctt^v&mfwmi^ mr$$&*mmT 
xmm-rz a t: iz & , sm mmiz mmmmmmm^ 

Si:&5. ^oT, S^i«S©«^®^^cfeSi:v^o^J 

[0 2 6 7] 073 ©B#BJg2gHlCDD 1 ttSSee-*©* 
If- *3ajD 1 &^b, ^-T 2 V^lOHBRgcpfclD^-t- 
>^;UT-H L V 1 ., H L V„, HhVx., H„V„f!-«g-£3t!^ 
^-f 5: >^2©WCD 2^^>^.;ix-C-H,.V H -H, H 
hV l -H, H„V„-H^^2>»-&©ft^-©^fFaffilg*m 

mz>Z\Hz£. t), Sft^©i3>=J— ^*©IUSg*fi)o$:gU 

[0 2 6 8] &lc§{g«©f$J|ge©!&#^ 0 dtie>© 
»4BlM-rs*S{c-^v^TiE^So El 7 4(b){±i^ftfl 
§Of-^8 10, 8 10a, 8 10b, 8 10c©ff# 

^811, 810a, 811b, 8 1 1 c^lftS. 

■tzt, B(®ii-r2>m{g7 : —?&mt>zmzmt>tiT<2> 
z:tizfr& 0 -t&hs mi 4(&)<D?'uyi?miziji-fm 

2Si^>3— V4 2 2&t— ^?UD 1 £gg 1 Ai;gP5 
2 1 iiJPW >^8 12 fe^-UTife^fcff*«5 0 3 £A 
^J^tS, f — * 8 1 ©©A^iTcT^fcfcS'Jf — * 

8 1 l©B#F^'^ , t^fs^^Q ! a§fT^^, ^-^ 8 1 o©^ 

&7&, *©f— * 8 1 0 atfA^nc d 
d1"?>-i:{c«t t), -&^§§©^i:|5)«©^-r-B#^-iy 
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^ 1 5 0 3 *»fflt S I g 5. 

[0 2 6 9] 0 7 5&HDTV*mmirZ>m&(Dm?3& 
S^lT-fe^o «itftta«BO» 1 >*;i/ONT s 

c^^cta^-r^H L v L e^&H L v^ (i) tts^ 
£*x£d i m^cD-M^m-f^—^ 8 2 i cD&mzmrs 

SBS-r^o ^i^-v>*;i/CDHDTVf>fiDjffi^fc:ffl^-j- 
£H L V H> H„V l , H„V H fl-^iiD 2f^©f-^ 8 2 
la, 8 2 1b, 821 c ©tzgiCEag-T £o -T&h^g 

WTfcSgy^— * 8 2 2, 822a, 822b, 822 

[0 2 7 0] H7 6©i^tDlB*C N 5 s —* 

8 2 1, 8 2 1 a, 821b, 8 2 1 c UT * ft 

SoMW^JlS. 3IHr©4PSK-^4ASK©J;-5 

&° 2C 
[0 2 7 1] H77tt, MSNTSCtHDTVi:^ 
fP«ltHDTVt>L<tt, fiMNTSCtNTSC 

i: h d t vcdj: a & 3 mcDmig.Z'mmtt] iz 2 mcovsmfc 

I^to Mlt «gNTSCi:NTSCi:HD 
TV©3»©BMfc*ft3S-r*»&D Kl^CttffiWIftN 
T S Cfi-^fcfflS-T * H L V L {f mt?-* 8 2 1 CEt 
£ftTV^„ 5£ N NTSC©Mf^T'fe5H L V„, H 
«Vl, H H V H ©#j5g,^cr)ff^tt^— ^ 8 2 1a, 821 
b, 82 1 cWfiltll^tit^S. HDTVCM 30 
fl-SfT'&SHuVH-H, H„V L -H, H„V„-H{f^(i 
^-^ 8 2 3, 8 2 3 a, 8 2 3 b CEBSftT^S. 
[0 2 7 2] ^1 5 6^1 7 OCT'D.^^ 

usu-fbt «t s»^ag^^ee^$r 4 v s B-f> 8 v s b 

1 6 VSBfcilAobTV^o H^teD^s 
;Ki^S£fi?!l 2 r-xfi^ fc £. *, iz D a +• > * ;u X. *) A rfa 

B£&©;x-7 — U<— M±igo%fc«) N ffe©^-* 8 2 1 

a, 82 1b, 8 2 1 c<fc9C / /Nfi^<£V^fe#fc:;fcV , > 
TM4T-§S. ^©fctoT^^A^jg^j&i^ga 

Mm2T-m^fc£oizxL : 7— u— h<D®&x-frtzm<&, 

ViiW*o<Dfp<Dr> 1 -i^+>5.Mz$>&7 : — $ 8 2 ltt 
D- 2 f +>^;i/t$!5ffe©f-^8 2 1 a, 82 1 

b, 821 c£*) stmnBm^m<. ssMbstixis*) 
mmwrjimmtfimtez,, mzm2Z'ft^tc£oizD>, 50 
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8g^©ns'jfb iz ct & p§Ji«M{iiis&5^i%ji«3i h u x. 

[0 2 7 3] DaS^caWCttiKKlfl^lCD!^ 

/n«©— sa^g^^-cH;, Hl.Vi.^o* 5, ® 
*cei^sse*ff:-ej±iniTHi.VH, h h v l> h„v„# 

S££ft, NTSCfiWI4-eg5. $e,{CC/N<if 

-H, H H V H -Ht)S^^tl.SfcfeHD T Vff ■^■As^ 
£-5 UT3o©pgJl©S5i||*ST*#S„ C©^SC 
4ffll^ii:CJ;!)i5 3tfK?abfcgMDjfie«jaHtia 
9 0©S««F*«W|g|K:^-r i-5 C 2«|A»e, 3JI&C&A 

[0 2 7 4] ZCfi78iii77 ©BSdSISM©*^© 

2©^"Du;^ia*»e,D3«^©S(g3A*aP5 5 1^ 
fc«fiEtH7 4 (a) ©^D-y^a©«J5i4^iDx.fc*fie 

[0 2 7 5] Mtt*mWtZ>±:t>'{ = >V 1 C^^TA 
2(355 2 1 *i)D ie^5bs,A*»5 3 Oct t) D 2®f 
#A;££ftSo H L V„^©g.^(iB$^a9t^.g|^^ T 
VSfc«>CL;Jx£>ti:;*>f 5/f 812 C«t »)#RgP5 0 3C 

H*fflV^TKWr*. **\$6i?*>*;i,©Hi.Vi.© 

£E«fi^#»«S 5 0 3 {'AO, ftfUOmztlZ. ifcfc 
5gl5^>*;u©H L V„, H„V!., HhV„#{W#U1£ 
ft. y^8 1 2a^LT, ^JE£S5 5 6 ©Br£© 
A*aJtA*i*ft, ^JSUB«**l^ S-THi.Vi.-Hm-^ 
^M^hS. .TCDM^&X'f y^7 6 5 a©tfctfj 1 

6 5©A£2 CAA?^ ^5 5 6® 
Hi.V,.A27*»fc A;b£ft-5 o 

[0 2 7 6] ftfc^-f 5; >^2C^T, ^7 7©«flH 
IBMiat^^-iatD 2ff^-©H L V H -H, H„V L - 
H, H„V„-H^*sA*«*ft#SSB5 0 3K«t 
S*U ^'f 8 1 2 a £*M,T 5 5 6 
©P^fflA^tA^tu ^#L3I£ftHDTV{tl^# 
tB^J^ftSo ifflHDTVifa^^yf 7 6 5 a©{ii 
±r 2 J: i) tB^as 5 2 1 £#UTHDTV©^#aWj£*l 

±i&<D£oizmn<Dmmmmiz£*)mm-t2,zt 

t «t t>*e«©«ifiSi:-&j 5 8jgcD»&^rtilc:giJ»-j-Sfc 
VN^am^feSo a:*, H7 7BtBSI»E«IST?a:D 1 , 
D2«^©2-3©©psftffl^fe*t N wifi©D3<g-^*ffl 
wiS^fiHD T V^rinx. 4 o©^jg©T VSJtjH 

[0277]H|79(iDl, D2, D3 © 3jl©ifea?i 

P4EMST-$.5„ EIA>£B£*>;ftJ;atC|B]-TV^-v>* 
^©*««-ttl»IBfl9fca« b«:V^ ck o \ZWM LTfe -5 . 
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3A7jgB5 2 1 a£iOX./'cgfISST-&&o E17 9©ftM 
ISSCi 5 ffijg-fSZ i8 0O7o-^|f 

ST £ -5 &ts#&#ifiKT-§ff S £> £ V> 5 »* 

#&So 

[0278] mw\z, mm ©ttmeeisu @78©7 
x> is i <Dmmm&m<D±?izD im^vz±x<om^ 

5^1t5^J:fet'?S. r ©:©-&, f-^ 8 2 1 
£my*—# 8 2 2©2o©5= r -*ii7 : — * 8 2 1 a, 8 10 
12 b, 8 2 1 c£Jt^T^5— PIEffia&MtfrCfc 
So C©fc«>, ffe©^-*t;:jt^Tl^»#ig<&-3T^ 

— *©[HCSiJ©§ffi-?- + >*;b 2 ©SiJt 1 — * #gA£ix 

tu-5o d©fe», gfi^HBres/u^WDawqitei:* 
[0 2 7 9] i8i ©B#fiaia®i©t§i§r. i«att&RMB 

kS-at^itf, 8 2 1, S'J5=— * 8 2 2©fcj£ 

try h^— b$rl/2 J f>l/3icmi:^-Ci:tc<t t) s z. 20 
©^— *©e5MB$©:t-5 — b— h#T#Sfc«K ^3H$ 

3JIi:&S. 

[0280] H82BU El 8 1 ©ffSftSEME]© «t o &v 
5 s — *?UD Hi^©^S{5^S^-&©il^7 i n-^4 

3-**tcifc-<Ts J: 3. »fN£08O 
T- K HH L BMfcy' 3 - i: |b] t £ «> * 4 . 
[0 2 8 1 ] Jii.±© «fc o EI 8 1 ©B#r^isgs© <k 5 
^^f(l^-&3i<l-rStS8 2©7Dy<>E|©J;?f;:<t?J 30 
JI9S5 0 3^JEE§|5 5 6©8fc£ArtJCIiiJisrT:-#S£:V^ 
^S^feS. X, 4o©/&»#B$ISl$C#&;*ftTA?J 
£;MSfc«>, ^fiK^5 5 6o|i)I3 2©Ei^fig;gP5 

[0 2 8 2] W±©«ta UTtt#Jfc«B8TfS««#« 

J«T?S Si: 1^3 gQHH5TJH\ AS 

^ < (D^mzmmm 1 , 2, 3't?bm§l&psk-$>qa 40 

[0 2 8 3] X, £ft3^©S£Ki0yttFSKgfl|fc*>fi| 
X.So #];tfc^ E83©«tatCfl, f 2, f 3, f 4 
«D^««Z>FSK*aifeffd»^ 3IS60!l 5 ©El 5 8 ©{t 

^ia®m©ot^{c^— r<b*tfv\ *^7©i 

[0 2 8 4] 183 IZ&^TfflmS. f 1 , f 2 ©MI&S: 
»8 4 1^Dl=0i:^iU ««»f 3, f4©iH« 
»S8 4 2 5:Dl=li:^it5. f LT, f 1, f 3 
£D2=0, f 2, f 4£D2 = 1 ii^itSi:, ECS 50 
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-TidC, Dl, D2©&lbit, ft 2 b i t ©pgjf S 
ej£#Rli££:&S. C/N©asv^^-H:t = t 

3Ci5^T, D1=0, D2= 1 t = t4C 

43^TD1 = 1 , D2=0#|?£-et&o JfcCC/NiiSfi 
^*g-&ttt = t 3C:fc<^TDl= OCDfrifi, t = t 4 t 
^tD= 1 ©***ff±Tf*5. ;HtFSK(Z)f§l 
SfisltfT-tl.. 5l3Efiaj3, 4, 5-CK99L&mUS4 

©»»s©«3anc ©Bjaso^ttessAsc* 

[ 0 2 8 5 ] X. El 8 4 © «fc -5 *u 7o y & ElC^t® 
ftB*B£«ttfc##6iB©SlMi0l 5 feffltAS £ 4: *»Tf * 
So flffi#J5i£ASK©fc©^Mf3«ffl£#T-§S. 

[0 2 8 6] E)8 4(il3M^e (Recoder) /a 
m (Transmitter) tS5E^S (Play 
e r) /§<s$$ (Receiver) ©7o 
"To 

[0 2 8 7] m8 4 <D7nyir miZ&^Xs SHIM 1 > 
Sm 4 3 ©IQte^J 5©VSB-AS KgSH;?3Ca t a&« 

« i ©sieiBiBf 5 a zmmtwrnimmm^T > 785 

7a£43§*»A, §i«4 3(D§IilK2 4aM^» 
&s^T>y8 5 7 b£Bg*>*.£CL2:£,£ »k ^<|b] 
IMUf&C&So #:£T-«:lE^gC:fc^T«:ASK{g-5§- 
ttitVSB-ASKT'*5t«), VSB-ASKif 
ftASKfifttftl/tttlBtS. 

[0 2 8 8] B8 4©»ff*BlW-r*4:. HDTVff 
liVideo encoder40 1fffi$tifet2 
^CD^—ZlZfrtfhti, m 1 "t—V ^Jfct ECCi>3- 
y7 4 3 afl!3^ft$tu ^2r-^?iJiiECC7 
4 4aT?RD«fffls*ftfeft, Trellis Enc 
oder744bCi0, U X^-fb^tlT, VS 
B-ASKCModu 1 a t o r 7 4 9 CA«. Rec 
oder©i^liOf f set Generator8 
56Ctt), Of f s e t{f-f-SrAn^.fe_hT-8B^njISS8 
53CJ;9, MS,^— 7*8 5 5±CfB&£ftS. fi^ 
S© Transmitterl ©*§-£-& Offset 
Generator85 6Ct t> D C^"7-fe v h«ffi^ 
ASKI^Cll^tTUp convert er5a 
Ci fjjSie^tiS. DW7*'yh$t5Ci:CJ:!)S 
««4 3Jc^r-i'U7'||^#SJBfca:5. 5£{l£*x;feliuj£ 
©4VSB, 8VSB, 16VSBOVSB-ASKI 
^\±T^t-±Z 2 b lei t)§;i $nS(lIUK2 4a^lg 
«!g§58 5 2 aCATJ^ttSo 

[0 2 8 9] i3^MT-I3^^nfel3^fl^-<iB 
H 8 5 4 aT-W£fe^nxfl^[HlSS8 5 8 *gTH 
t <«B»8 5 2 b'sa&ixS. 

[0 2 9 0] %HS8 5 2 b'vAaSft&e^tMKWS 
8 5 2b©7-fM 8 5 8 aSgt, buk!i©VSB^© 
ASK«ilj«8 5 2 bCiD, ti^hS, «^fl^© 
SB 15 s — ^JiJttE 0 0^3 — ^7 5 8 aCiD, ni^- 
IJIE^n, ^2f-^?JliTr e 1 1 i sf 3-^7 5 
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9bfcECCT3-^7 5 9 afci&^-fJIEStl 
JE£tlHDTV, TVfiffeL<ttSDTV©g^#ffl 
[0 2 9 1 ]Trelli s^fbSOiliofccfc & H» 

£>i§1§r. »s«4 3£DF ilter85 8 att, Ell 3 

i^rt 'J 7^^- 1 U r ^ J: a ^7 1 
tt&^ofc, <LS©Filter 7 6 0 a^|,C 

#>EI6 SfcSrTJ^fcU l^- hf^Q^ 7 8 2 t J: 

^ x 7tD^TV7^fW 7 6 0a^ONU 
VMSv OFFtSifcfcct!), FilterHi^fif 

[0 2 9 2] B8 40»^*l^-^jrafc»27 ; 2C 

£-5&Mg&H i^h priority (HP) fgfg 

[0 2 9 3] 3 7, HI 72tSndt8V 

SB^lGVSBOfigSiifc^T, ^^f^tlfc 
^^VV^t/©^— *3*J£, h 1^ ij^^r?-^-^ 30 
ECCr3- OMf)fJiE©z!— p^-f >^ : g.-y-7'^ 
-^>^;i/T-^x., HighPriority (HP) ft 

^T^5gSy-fX#MUIf#^blLowP r i 
o r i t ytiffg (LP) tf$8#fe^£;ft,T HPfiffg 
©7 :: -^{±^$^^^cv^i:^^^^AS^§t ) ^ ^ ^ 0 HP fit 

«>»! <t-*f #5$fb IT fc^fc©iBf(#£Yb-r 
[0 2 9 4] (£ffi0J 6)^6 ©Hffifflfc: <fc 5 *^B^© 

4. *ss^j 5 Ttt^fise^cA s K&m-%3,tz&$%w% 

MmiytzM-a^T^LTztK 1 7 3©:/D y 

Z Htiti3&*ttCAS Kge®^SC©^^|B^S^ 50 
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PSK, FCK, QAMfc*»9|©C-CDM*SCfta 

m -t 4 i t k: «t u i vftmmM<D&m<m&g& 

-f 4. 

[0 2 9 5] if, 16QAM J f3 2QAM©«^I3I 

10 «M5-e#tt©VSB^9ASK^tfeI • |B«£ 
WlZ^XI&WLtz&s ZC>m8 40ASK§QAMi; 
**Tt»fflt«*36«»6»n*. 1218 4, 11 7 3fliQ 
AM!CC-CDM^lfflLfeI^lit5o JWTQA 
MSC-CDM^lftlfefeO&SRQAMJ:^. & 
3 7 4:81 5 4m SSSUUfceiSS^^A fcjfc 

[0 2 9 6] 08 4, Ell 7 3ttmWTZ>t, M%iZWt 
5 lfct, A±fbfcHDTV^©^ff^-^ji] 
«^>rj-^4 0 1 ©JSUBfci 4 0 1 ahi 

20 2HHfcx>:3-*'4 0 1 biz&QmMm^ti&mW^lz 
#8fb£E*§U Aifg|5 7 4 2©cfi©^ 1 t 1 *— ^?iJA^a5 

7 4 3 c H^vum*<D&mm.mtt,m 2 ^-*?u 

A#SB7 4 4i;H„V„ fi£^^^tfi«^B*^fg-^$A 

2t— ^J»JAA«7 4 4 CAA^htl2T- *F!jfctl 
6 S R QAM, 36SRQAM, 6 4SRQAM©i 
l^r, 2b it, 3b it, 4b it, tc&s. £©M^ 
JO iiECC744 afc«t iJK5^fl3*nfcaTrellisJi 
>n-^*gB7 4 4 b£ J: >) 1 6 SRQAM, 32SRQ 
AM, 6 4 SRQAMCS^ Ell 2 8 (a) (b) 
(c) fc^fTrellis Encoder7 4 4 b^J: >) , ^-^1 
/2, 2/3, 3/'4©lt^©Trellis^^b$tl-2. < , 
MIS6 4SRQAMOi^ £ l 2 b i t 

T?*27— **Jtt4bit£J5:*. -®fei!)I12 8 
(c) £^-t"J:-5&TrellisEncoder7 4 4 b^fflv^, 3 
b i tf-^$:4b iti: LfcRatio 3/ 4 ©Trellis E 
ncode£:ff-5 0 4ASK, 8ASK, 16ASK01 
0 ^ ^T-l/2, 2/3, 3/4©hMJ^x> 3 - 

S— ^T*^ v-ITIEtg^As±dS5 fetoli]— ©^-^ - u 

m$}mzmm$i&t> l < iie^©«$gfc2imi£tf * 

4o *9SM5T-|SB§b7c8VSB©ej||^^^A©Jl 

3 b i t/s ymb o 1 T-$»4feto, HI 2 8 
(b) (e) C^tRa t i o 2/3©Trellis Encode 
r7 4 4 g, Trellis Decoder 7 4 4 q 5^/?lT-£, 
©7D^0(±ii 7 l©«t-5t)S:S c fiL, Trellis 
) EncodettUggtfffiJttd&sfetfK 6 ©H 8 4 ©^ 
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D^^0t-&x7-l/-h (DTC^i&^m 1 T—fPi £ & 

ffiffl UTV^V, ^ 1 5*— *5U«fc 9ft 2 7 f -*?U©7j# 

i9F*IHIBaBhb I 'hS<* ai^— U— htfJSv^ Sg2:r- 

*3*J£Trellis#^fb-r£>-.>:£<fctK 

gfc#£frl&. miT-f&lCDT r e 1 1 i s^-fbUSS 

•StV^Ja^^feSo &fi3©fW£fciJlS£0!l5©a6 4© 

aifa«i e « b Tf * * fc l v> 5 . 

U3SIS7 4 9 "e^$*tfcm^±83SS5£lBlSS8 5 3 tC:fc 
^Ts /H7^^8 5 6(:J;?)AC/H77$ixJi 
mg§8 5 7 aCiDflJrtiStUKSl^?' K 8 5 4 <fc t> 5£ 
M.x-7-8 5 5±£I3^£*x3. 
[0 2 9 7] B»«*©7 *— v y bttBI 1 1 3 ©13® 
«*ffl «ISEe0 £ «k 5 (cffl^S f c & SUtiStt * 
4»o0Sa.tt 16SR Q AM©±{g^ 8 5 9 &c«$ft#f3® 
$tl*tt*)C f c©2{g©2 f o©JS«E»£fc^,'W 
Ds»hf P fi*8 5 9 aii«PI«HcBBa$n5. RSSKf 
BiAsftS/t-f 7Xff 8 5 9 b£ «fc ACvH7^S 
M*TME»Sft*fc»^BS©S5& s <J>&<&.&. H 
1 1 3fc^-T3Ji©d , 6 2JB©RSJBS<D*«[lB«* I *ix 
T^Sfcto, B3»Wfl£"e**BBflati:Th-l-2, Th- 
2ffl2ois.Mt5. I3iSS4©C/Nl/^;ut:j; tMi 
^•8 5 9&£ 2^T* S «^8 5 9 D ,©<fr#g3 

[0 2 9 8] ifl^fC 1 6 SRQAM&fflWc^ ft 
tMIIiilOCiai:^. X 3 6 S R Q AMSffl 
<Afet&£\ Ell 0 0©«fc5£;&£o 4 ASK, 8ASK 
£ffl^fci§-£u 158, 06 8 (a) (b) ©<fc?&E 

■fcj&a. -©{g-^srs^-r^j©^ aai^sy f 8 5 4 

±lsf 8 5 9 t;HD y Mf 8 5 9 a#SS 
£*U JfrtiS8 5 7 bJcJ^iirfr^JiS. c©fi^«t!? 
U83£«lf£[I]E§8 5 8©7-fM 8 5 8 aC«ti) 2f„ 

S8 5 8 b£<k9 f .©a^«**«£;*ftftaKS7 6 0 

^3i?>n?)o c©ii££;ft&*i£asfcjB^TfMS95 7 e 

0t*HTil8ttt!MISjl6. £©B& HDTVffl? 
©iftC/N{i©«V^»,f3^ — 7° 8 5 5 £fflV>fct§ 

6 oic^td i 2©u* ! «is?n5. ^ ltbij 

^3-^*4 2 2(C«fc t3^fiftfS4^ix5„ HDTV 
VTRCl^^Kl 5Mbp s©HDTV©iStTy h 
l/-KOTVfi*W4$jx5. C/N«ASfiV>tr5** 
^-T**!, 3^Mi^K ai^jSTrUJSOVHSr- 7" 
Steffi ©?SC/N 5^ — 1 0dBW±C/N© 

IS* 5 **. $«C/Nfi©fiMtrtT-78 5 5$: 
ffi^&»^ttC/Ntt#<£^fc«>l 6 {6^3 6ffi©{!^ 

£?UD 1 fcfcB£T-&£>#ft 2 5=-*?JD 2© 2 b itt» 
L<{i3bit*)b<(i4bit ©^—^JUfctB^T & 

-*\ £ 1 t 1 — *?ij© 2 b i t ©^— #?u©^* s B££ft 
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3. 2«©PgJl^©HDTVIlj^B-?-SrIB@B^tfc@ 

«>a§ i =r— z ju©{s u - b (Di&mmmm^, miti® iz t± 

mz.t£ 7Mbp s©9-f KNT S C©T Vfl-^^iJH^^ 

ft, So 

[0 2 9 9] S&il 1 4©^o^^g|{c^-rj;3(z^ 
2 ^-^^01^35 7 5 9 £m2T—*7ilX*J&7 4 4t 
^211^3— ^*4 2 2 a£*B§U Jg 1 ^— ^JD* 
©<fr £ £^13 r S Q P S K «©%fHSg £ *> o{£ hT y 
10 b h*ffl©I3^B^M8 5 1 fc— ^(DmShmmt 
LTaS:5gT-£So 1 5 s — *5U<D#©K*B 

t^ffx.S. o^t)9^ KNTSC^lz-KCItlf 
£I3®H£T-#So ±ft(DHDTVm*im<DM¥y bU 
— b ©^i■^* s f3®^^^fcigV^ C/NflS$rttJ±f-r & 
^-7*8 5 5 £.!©(££<;/ h V- M&S©&&l8Bft¥f£ 
Sgl^— *J*J©D l{s^©^*5S 

^ftfetr^-^— 7*8 5 5 £ff£U£J@-S\ — #©« 

20 at&fltj&ogBfan^E-ettHDTVfB-?-, — *®@# 
«£«Sfi£©83&S^ST-tt , 7 -< h'NTSCT Vft^-*SS 
ttsa. t) 2 »©»»©»■&»)& SC/N«Sfe 

•0^—7 tmteztfc&ms.^—* v—b^i)^mM<D?s 

te%bmifi&2><, Z&m-cls HDTVtTOCtt^TNT 

ttE D T V©^3— ^©lEjg&^MJiH D T VC^n-^ 

bX-^MT'^ So ^©«totHDTVJ:EDTV0II 
30 ©f3®S£tg:*J#ll;fe3 2o©^-f ^©IBSiS^BS 
» £ &»r|J|£v^ffli«flF©«aA»H^-e 
M^S. *fe^ffl#t)ig<ffi^&©C/'N©l^V^^-7' 
^^.fgfffil&CfiC/N©^— 7"*tf, S5l<®M^iSDT 
^©SPJSgStC^-T-^SJKT-gSo -©.td.tClie 
£ 55£: t ■K*. & A 5 IfiSIS* 5 ^ ti 3 -i: ^ t m 3fe © 

s^ts^st^T-tSo '&-oxm&t>mmiti,i£^t2mm 
^■©jftf&tfiia-r^i^feRitgkS:*. -©^©g3 

40 [0 3 0 0] Hm09 5fiftWUfcASK{C«fc5B3S i &T- 
affi2tt©|3S*^ffi{C LTI3 5 9 (c) (d) 
^16 8 (a) (b) C^tJ;9t4tt©ASK-¥'8I 
©ASK©i^&2o©^;i/- 2ffc 3/1 

©F^/i<bT-&s. 

[0 3 0 1] ASKffli6©7D >y<>EI(i08 4i:|e]D 
T-*S. |17 3©i5f:%l>. TrellistAS 
K©«B^t)*K:j:»)3i-7 — U— h^T^S. HJS^JT- 

iffiBj ufe i^mzm^—y±(D^ b 7 >v ^ t ct s^®^ 
^©^fiti3^^T-&So ^-niEmtj^^x, 

50 t 1 — ^SH»Mb-r*Ci:fcJ:Sll31fl93&:»JBE«t)"C& 
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[0302] zzvwimmtcDEjmz.'z^rm.'* 
s„ »*r % v t Rm&Emm&giwciMmzmfci- 
^ siftfcA^-egsg&i^c/N©^— y%m^T 
»^»^?.. ^-7"©BSttttttBaiE#T?fa± 

"TS, 09*.ttl O^U©?— T'tJt^Ts Si&C/Nfit 
1 0 dBW.±(nl±UTV'.S. £©*§£\ Sft^^io 

©S&ft££s::^«^«r{;:|ib^o z<Dtz®m\BMfe 
&KrM&i> b <-fcfc^5&T-&S»^#^;6>o£ 0 
[0 3 0 3] b*>U *^©«-^, *-T, Wrs^-y 

r~mi7 : -<}>mi)is<itm2rr-* mmmm^T s m 

S. yuzm$£^— 7*©C / /N*s^rfJt-[n|±Lfc 

PgJf©6 4SRQAM J ?'8ASKeBiff4t5^-^ 
-HDTVVTR $L±S.%k*U% 5> M 

si-rs. -con&m.m&mm,i,tzmm&.T**&w. mm 

SSo COfcMDTVi^liS^M. dffl&tofr 
IBM4&F^©S&tt£ffi-i5>&#^;£. f3S^-*«£i!£ 
3lT-£SfcV^3&JH#;i95„ 

[0 3 0 4] 'Cfi8 4©ff4a^Oiei{:l5o s 
*-rSBt(«^-7-8 5 5 *M^V K8 5 4 fc«ja, 

B^@Eg8 5 3 iz£*)W£.m^*m&[,&m.mm8 5 2 
^ss. mm^itmrnm 1 , 3, 4ts{sii]^5&i&^5 3( 

^Z>tztt>WlW$:%V&-fZ>„ tMSg(57 6 OJCfc^fgl^- 
*?UD :th£§2^-*?iJD2&|?£U ^2^-^JiJtt 
Vitabi^n— ^"^©Trellis-Decoder 7 5 9 bJ3,fc t), c 
ode gain©^,^7 — ITIE£;**u ^ — r-fcfcfg< 
D 1 s D im^tm^^ — y—A 2 2i;j;»)t 

[0305] ai±it2-D(Dmm^i>-om^mn^mm. 
©^»jt- % s mz 2 movammm tz 1 mvmmm 

i 3 KDyvytrnzm^-astm-tz, sxmztz^ m 40 

8 4 tm&mi&T- 17— <S7JU5:TDM(C«t t) , 
$ £ K 2-3©-tf-?^* >^;i/{3^SUb 3 Mftjgfc: bT^ 

So 01 3 ltfxtiac, st* hdt vmm±m 1 a 

Hun > 3—^-4 0 1 a©c£©SS 1 — lffij^n>:2 — ^4 
0 1 cti 1 — 2ia#ai>Z3— ^4 0 1 dCit), iftj^ 

$*lA*«J7 4 2©»lS*-**jAaaS£A;&;**lS. 
MPEG^P- KCliSW^-^^JD.-^iECC coder7 
4 3 afc&V^TCode gain©^^ 5 IHEfS-UbS: £ 
tu Dl_2fcfcECC Coder 7 4 3 b {c43V>T®S©Code gai 50 
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n&*oRt)|TiEW^b*$ns. Da-ii:Dl-2iiTD 
MIR7 4 3 cfc«fc0B$|!8£»b$ft, -OC^-^JD 
DitD2ac-CDM*BS7 4 9?it:BS 
ni^Ay H 8 5 4 ti 5S^7 : -7 , 8 5 5±t, 2jf 

[0 3 0 6] «£l$ictt s K8 54i;j;t)S§ 

$nfefB^i-^{i s El 8 4 x-WiW b&© £: |5ia©t!r#(c 

J:!3s C-CDMCgII§gf57 6 0 J;:«fc!^D 1 i;D2^C^gfi£ 
;r^So »1^— *3?IJDafctg§ 1 :r — $ ttijjnH 7 5 8©t£ 
10 OTDMS7 5 8 ct*V>T, 2o©^7f+>^D 
i-itDl_2t^^^tl5„ Dj-attCode gain©igJt,iECC 
Decoder7 5 8 aiciJ^T, K t) UiE$tl-S> TzttK Dl-2 

Bfc^ra— *M 0 2 afc£&LDTV#Decode£*iffl:fc 
£;h.S„ — #Dl_2{iCode gain©3a^©ECC Decoder 7 
5 8 bC4jv>TK5ITiE*n*fci& N Di-ifcifc^sfc 

-^4 0 2&\z&^~cmmzn. t> tix. v 

!0 >f KNTSC^-pOEDTViiffl^i. 

[0 3 0 7] i^^— *JUD2ttTrellis Decoder7 5 9 
biz <fc tJVitabi^^tl., EC C 7 5 9 atJ; Dx7- 
fnESfu »2ffi|«a:>3-y4 0 2 bKl«tt)iSj«iH* 

D w< Dl-2 *LTHDTV#ffi*, 
£*IS. ^©^-&©D 2 ©C/N©Pfg{iDl-2J; At 
<iS^-r?>„ 5 5 ©C/N{B#/>$^J® 

^ DwOSDLDTViiflt^h, it^©C/Nfit 
fflr-78 5 5©*^^ D1-20S t) EDTVASB 
C/NfitffliftV>^— 78 5 5 &m^Zb 
0 D,- 1% Dl-2, D2o$t)HDTVef#St$t l 2„ 

3 0 3il©pgHcD^MIB^S^g*s 
^^"^S„ bu^©^^ tx- 7*8 5 5 ©C/Nftt^;* 

* s StV>a^#$,5o 

[0 3 0 9] *^^t5H^B#©pg«|3^0D^^^ 

SSI 3 2©IB*K7v*Hfc5*r«t5fctt$a7 l -7 , 8 
5 5±fc:{±T^-v'^^A©i3@ h^y ^ 8 5 5 atio 

^yr^^©B©83»h5y^8 5 5 b#83*gfftTt^ 
So H^t" S<t-5tc;i3® h-7 «y ^ 8 5 5 a©4J^g)5fcc: 
©**-I3@^8 5 5 c$rt&(t, ffe©ffiij££ d x-213® 
i«8 5 5 d i:t?i„ ^^^#^©13^ h- ^ >^ ^IS-ir t 
-2t*'J>1Z<£<bl>rffilBtltZ. COtfiCliLDTVl? 

b - AsgB»*tir ^ s . 3t«©^© d 2m^±mm 

h -7 v V 8 5 5 a©£*«©D 2§3^^ 8 5 5 e fc|B 

»•*-*. a*ats©gBfRiiflfei^fctt, ci©i3»7*-^ 

— TW^ ] 0M^m\Z\t.l'^7.ikK(Om^^vY Y V — 
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* 8 5 5 f B;ll:it<t5i:I^I-7 vtt— &b&< 

m^ffit&^mTZztitzDi-^mmms 5 5 czmvx 
d©fc«)fe2>— feom^T- z.<Dm>m. 

G 1MOLDT VCDBiMT-ttfe^^lBl-BtPacDlj®^: 
#©i!&£«li-e&5. £5 bT^i£!)B3EB#£tt 1«> 
ffl^giftfc^ £&+&© LDT V©5£:£&M£#?i££ ft 

%}Mk&&Z>o 10 

[0 3 10] SfcJfiSSOII^fctt'w K M/-^ 8 5 

fcV^ b*>U C©*§-&^:fc^TfcE 1 3 2T-^-TI3® 

T^fe&LDTV^!/- K©iHK©B&iffi#F(8:fcl$lCtfci 

[031 1 ] bT, *^B^T-(ilB® h ^ -V *©— SB 
©^i^tCLDTV^b- F ©Sj^£ 13® 
ffi^ttlEMpSTsft©^ t» LDT V^U— KOBjM 

■r--^ii t) ©«*«> t ms&±tn»±w & n&x %&i± 20 

»x ^tfe*B5cmffi©M#£»fc&*i:v^»** s 

<fe & o 

[0 3 12] ftt % S ££?««©#» DB^C***!;*-* 
%m&m^Z>o HI 3 2©*Tfcw-TJ:-5fcDi_»ga» 
*«8 5 5 C&Rtt, LDTV©1 7i^-A&l3^-r^ 
fcfcfcfcD.-igBMHHttS 5 5 C©— e>fc«vMH 
«©D,-i • D*8BftflMS8 5 5 h£§§;l*i>o ^©«^tc 
Ulti^/f-tV^VDwtttLDTVCDl 7 1/-A 
©— SOflWfttfEa&SiXT^*. LDTV©^t)©tf$g 
*D,-> • D a gBJR1H*8 5 5 h©D.IBMfRtt8 5 5 j 30 
na«UT!3^-r^. 7 r ^-^>^;i'D 2 H:f-7'5 L >> 
*;UD ,_:,<£> 3 ~ 5(3©^— ^g3^S$:4.0o fcTD 
i-itD 2 fl/3~ l/5©fflf©T-7±©LDTV 
© 1 7 b — AOW^SrlB^T-g-S. m» Y U — ^ t> 
fc»V»««Tfc4««8 5 5 h, 8 5 5 j £|3^T-£3 
KCM/- ^BfF^T.iiCJt^TlfSF^&ffi**) 

i/3~i/5C3&*. ^T#-aDaut**«>t^y 

^T££C3~5{S^ifi3tt)B#£fc^:£;feLDTV© 40 
BHIk*IHI*:Wt:li^-r*. 
[0 3 13] d©#5£B:2ff&Jg©VTR©J&g\ D 2 |3 

««i«8 5 5 j sBS-rsttWB^v^fctt, mmv^m 

»>ISfc:8:Sifc-eSfe^. -^F 3 »»©3««fi6SV T R fc 
*V>Tt4 2 RMfcJt^T 3~5 fgifiv^SS 5 B#£ &D]& 

statute % v t r #H3rr c 
[0314] tjL&mmmx-\±mmmm®yittm^tzi* 

1 6 QAMfOlgO^Sffe, RMS'OiSfetfF^' 50 
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^btfrittt^Bac^s^jasoii^^ai-s. eta 
[0315] ^©xfticntt&EBMit- %^©Mea 

H©Bj®©Bj&©±®£B£-rac: fcte-r-^Jfei^ c© 

£&^„ L*»U *^B^©pgJl^©HDTVVTRT-tt 
LDTV^l/-Ffl±fel)^ H®©#7"D >^^©B#H 
tt©■ri^Tv^«tv^IiJ^fc**aDS^lc:f^^^?**i:^^ 

[0 3 16] #WB©HDTV©3JB©|«BtB»SfT-=> 
fei§1&l3fi&W£JS© C/N ;OTSV> tSiiHDT V^©iS 
j!¥«JKTVe^Sf?^T?**. ■*L-TIB*B£#©C/ 
NjW^^-^flB©fl£V^a&W?£|£«T?||£ bfc*§ 

W FNTSC§©EDTVyi/- FOTVgf* 
KlifilMNTSCffflLDTV^l/- FOTVg 

[0317] ^©i-sc^rasfflv^&assws^aisflE 
[0318] (mmm i ) slss^j i tt#ssm§fc 4mmv> 

SMMB«ej36t:^&4»©Tf*5. £fl&l 2 T-ifctEb*: 
4mj»©ejaS*SCi: 4KJi©8Mfe7 !r — *«JgSffi»-&t> 
t5itC<fc!)^9 l©ae*6*»«BUc^-j-J;-5fc:4 

m<D&mm&&x%z> 0 mzm-rx^izmftmizm 1 § 

@«H£8 9 0 a, ^-©^MPJltcSg 2 8 9 0 b, i 

3§<g«tJ|c8 9 0 c, i4§Ii^8 9 0dtff§5. 
£©4BWBfc£ER-rs#iCfc:o^Tifi'*S. 
[0 3 19] 4PgJS$rHS-r-S^ii^igt3J:f, 4f©t) 

3H«ii^3i5-ITIE|g*©SS8Mbt:«t* 4»©|ftaBJi 

iu#ttP§jlF^©C / /NMds^ ; g- VAfe4! )4j 1 - r . 

C/N #i&5i:&s. »#ti\ a^nltg^ci: 

v^c msie<j-r-fei>©i±, 2m<D%ommmt.2m<z>mmm 

[0 3 2 0] ^9 Stt^-BlllgSac^D^^iaT-feS^- 
ffiHUSS 3 l£BMfc£tt[3& 8 9 5 t 4 -3©ffiBE]»*> 6* 
fiic^tL^o ^-K@ES4 0 4 a, 4 0 4b, 404 c©rt 
gp©^*fl<j^«fS(i, H3 0©SBlB!flU=->3— ^4 0 
1 ©4>©^-SS[eISS4 0 4 ©;/d >^^Hi:|5iD'&©-r-iJiB^ 
iifBgt5. ^1118 4 0 4 a^ttB*^{l^&(£^^ 
H L V 1 .i:^s!4«-H„V„i:4>Fa^H„V I ., H L V„©4 
oefg^C^K-r*. -©±§^\ H».V L tt)!|flfeK3&*7c© 
K§fce*©^fc3&4. 

[0 3 2 1 ] $TAA bfcB*^m^(ilft^ltlH]SS4 0 
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Sifi*lRlK:«*J*h«fe«>4oofiE^<|SUi*$n*. US 

n t f&^cD^iij^ti ^ (Dmmm t- a ^ra,^ & & . « o 

T, A;t>©-s§-#gift 1 0 0 0*©HDT V{g-!f©i§-£H 
[0 3 2 2] ffiffi&<DKi.VimttfmMI&4 0 4 c 

¥$N&Kfc± l/4£&£ 0 £ix*LUB^4:S«-rS£: 
LLjat^tt£E«SB4 0 5 atit)£E«**l. D.-^g^ 1( 

[0 3 2 3] -J5, H L V L Og^^© 3 j«0-tt-frj«8 
7 7 2 cJC«t») lo©LHffl|^K:^fig$n, Eiai4 0 
SbtiDffiKISixDLaW^fcLTffiAar*!*. cr© 

dttglBK 0 4 c a-&J55ct§7 7 2 c©P^(cffi$gg)5 
£3og§;ttTfc,fc^„ 

[0 3 2 4] HhV„, H l V„, HhV l ©3J5Sc 

fl-fcfr&JSfcS 7 7 2ai:J;()-o©H„V„-Hfft& 
5o ESi^^M^lc^i:* 1 0 0 0 #©*§-£•, c©f= 
^■{feMF, Sifi^lSHC 5 0 0*~ 1 0 0 0 #©£&£•£.& 20 
o„ -=ebT#-{8!®S&4 0 4 bC <fc »} 4^>©j&2-fc:#iSf 3 

[0 3 2 5] tS£oTHi.Vi.tb*tUT*^ Sifi^lS]© 
5 0 0*~7 5 O*®^*^***!*. C*l£HH{g 
•f-fci^o ^LTHhVh, H l V h , H H V L ©3j$#&7 

5 o*~ 100 o&(Dmfi-*&% s smmi 1 2 br--& 

fi££*U Hmg^fcfeiJffilWHU 0 5 dfEJS$^ D 

{£ 0#~ 2 5 0 WT©^, LHoJD D a - 2 {g^fcfc 30 
2 5j)*J^±5 0 0*£lTcD«l«aRJSS«-HLoS t) D 
a-i«^tt5 0 0#EU:7 5 0*JWT©JE&9\ HH^£ 
!? D 2 - 2 e-^"tt 7 5 0 #JiLh 1 0 0 0*J[y.T©jl^|S^ 

T-^Shl^^J^&S,, -©0 9 3©#gt[n]Sg3£ffl 
V^T^SE^J 2 -CKBB LfcB 8 7 ©j£{g$| 1 ©^©^§60 
»3©a$«-&BSj&»jtSCi:fcJ;{K 4J|©IBJ|£!£& 

[0326] ^ a v-cmmm^—^mmt^mm^m^ 
*{;-©«^^a^s^-r «s{f^tt*»!i 2 T-m.wL 

[0 3 2 7] 2 t^Tia 8 8 ©§«*£© :7n y 

^ ^5-— fiTIE^ft, D a— i N D,- 2l D 2 _ a , D 2 _ 2 ©4 50 
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[0 3 2 8] iCT?H9 4 fc£-&J5£g|3 3 3 ©:/D y <7Ht 
A^ftfcD:,-^ Di- 2 , D 2 _ a . D 2 - 2 {f^ti{# 
Sg|55 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 dt^T 
09 3©#gf0S§{;::^T!&B£LfcLL, L 
H, H L, HHfi^fcfea. jcOmmm^ 

#ja*rqr©»»s l htstLLii i/4, l 

L + LHIil/2, LL + LH + HLIi3/4, LL + 
LH + HL + HHiilof^i:*:^. LH®-^|±^*» 
5 3 1 afcj;&^£ftnffc^i&ffi5 4 8 afc#^TL 
L<t-ffc-&j&&ftT!Ii&-&J5!tgB5 4 8 c®H L VJg?i: 
XiiZtiZ* BHSl-g'SKSIJ 5 3 1 a©fi»J©S5i?§tiiLTtt 
H3 2©Hi^r3-^5 2 7T*l5iH^Ufe©T-#l^t--So 
HH«^fcfc««#5 3 1 hizX y)&M$ti % m& 
5 4 8 b £A;fc<**lS. H LOTttHIA'&J«S 5 
4 8 bir^THHfrsS-i^^tu H„V„-HI?t 
& *)frmM5 3 1 cC J; t>4Mfc5r*u Ufe^j$£|S5 4 8 
c C*^T L H t L L©^*i^$^ l*«fc@-9 
fc&&^J0SaS3 3*»&tJi27£;h.:£ 0 f LT088©f2 
§fg«S©tB;ftg|5 3 6"CTV<g-*i:fe?>fcU;&;*ft.& 0 -© 
»6\ M{s^#gifi 1 0 5 0*, U1 0 0 0*©HDT 
V{g-§-&£,fcfE|9 l©§{g^mtc^Ufc4o©gfs^ 
f^fc J; 6 4o©BR©TVM^* s g«;5r;h,S. 

[0329] t vm^cDwwitm b < Bjurr s. m 9 1 

m 8 6 $r-r3{c * h tofe©#m 9 2 ©eSIP§a«|jg|SI 
T-$>3„ -Oi3^C/N©rei±i:i:^irS{fffi^8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 aC^MTD^^ 

[0 3 3 0] B*^ff ^©^]HS^©^^-EI 9 5 {ra&PgJf 
«igE©J;3(ZC/N©|^_hi:i;^CLL, LH, H 

«o ^oTiIfg7'>^^-^A ) ©gggi*si£r3<(c:o^, j® 
H^^-T*. L = Ld©^LL{g-^-, L = Lc©^L 
L + LHI^ L = Lb©B#LL+ LH + HLg^ L 
= LafflB#LL + LH + HL + HHfs^AS||^^^,^ 0 
S6oT, Se^©fiF«£l 1/4, 1/2, 3 

/4, l©*«©Hfft#*^©S«Jtej«T«|«e,lx«. JB 
iM-f-^Sifijt*^ 1 0 0 0 *©H D T V©«-g-, 2 5 0 
5 0 0*, 7 5 0*, 1 0 0 0*©TV{i-{g-#f# 

m&m&ajmtteZ. @9 6li»Or^MDTV 
St^©«^-©§:ffS§SiaT-fe5o H*»e>W?>*5fc.t-5tC 
Vt&TjftT-lt C VoJWTT- T Vfg-Sf ©||£l;£:£ < 
Ulitfts. t*;*^yr^R©i*Kpi|£;fc^ 

{-SET-§3ECV>. 19 7l±$%a|^fUfeHDTVffiPg 

JB»ss©5ettjBia*^-r. bi9 7tc^-ri-5{c, g§^ 

LaT"C/N = a, L btrC/N = b, LcT*C/N = 
c, LdT-C/N = d i:«:5S-^©Sfs%MT" 2 5 0 
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*s 5 0 0*. 7 5 0*. 1 0 0 0#©ifflff#f#£>ft 
So 8g8tLaWP3T-t>C/N#&TU HDTVCDIHH 

^©^TSis^T-^&^^^aE-rso ua>u ■* 

0*. =T— * hSSt**FJfejarcB:7 5 0*. 
©Gfltjj&T-fcfc2 5 0*. ffiitoa^t-fe^LM 
2 5 0*©B3MT-|f^T-^ao W±©«t 5 £ IT* 

[0 3 3 1 ] 8 ) 61T, X 7 ©HK£0!l£0ffi t 

So 01 1 5©««F«8SS«l©3a6gfi«|©rDy^Blcife 
^T^-f^ 7 6 2jfc&A*Sftfc»B#© J ffJ*ttffilt3B 

4 0 5ti •?SJja>UfcPg««jg©5 r -^D 1 , Da, D 3 

caiew^bsiv B##fya$7 6 5fc*^T*-f s:>^ 

4K:43V^T«IJ!E©SRQAMSP©»Jla©*Wfe«»■ 1 
r=>©S8Mi£tc©>). 7>rt*fflS7 6 4^gT7>x 
t2 2«t»>aiS**u »iB-rs«*JBTf5W8*n, fb© 

& o 

[0 3 3 2 ] flbcoWgg^feoSsae^ttJBftW* 

£>ti%o mmm^v*, d 2 , D 3 j±<*sgs5 o 3^#u 

[0 3 3 3 ] ifcMH 1 1 6©«SWa©;/D^H£fc5 

6 9, 7 7 0, CD&i£jbS5fc:&£»ifclS7 71,77 
2, 7 7 3ttBl 1 5 i:[53«CDi^^:«tS7 6 1 a~7 6 

S5 7 7 4 tt«-*»»<Dae CO b ^ 7 J ^^iSflttfifi 
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[0334] mi 17 ©t£*#SW>a«M h77^; 

ilfl^T*iiS(I-fe;i'7 6 8, 7 7 0©Ach©fiSS 
«ttd = A(Z>Hfc*t"«tdtEi*»*iJffl»a|E2b i t/ 
Hz©r- # 7 7 4 d, 7 7 4 b^d^BOiCDf-^ 
7 7 4 cS^bt&r-* 7 7 4 dft^ £<Z>Jftj£fci5 
^tt» 2 b i t /H zCD— **JS««fUffl»*T*« 0 
£»©«BrfJ»tt«£fcjfc7 7 5 a, 7 7 5 b, 7 7 

10 3£{f h^>M y^itr- * 7 7 4 e £^-^£-5 £ f— 

^mcDh^>7 4 v&mTF&T—* 7 7 4 etC^UTge 
3K©-fe;U^— flllg^gStt^— ^ 7 7 4 dfcjjVT.fcdfc: 
±mm, B t 2 b i t /H 2CDH«»»*T*o fe. o 

fee s^^^T-(ih^^-< v#m(D&uwsiLizi*mm$L 

fc^MS^l 6QAM, 6 4 QAMSfCD^fiSfbttSIM 

tit*?**. ^©BajafiS^fca. 

[0 3 3 5] If^i:(ib77^ 

tc a d &>±<d at.* mmx s 

30 So -(Z)3 hSria 1 1 8©*^8B§©IQ!E«l8(343Jt*a 
MSi' h^>W y>M0Sffi^TKWt5. H'l 1 
8£D^Htt±*e>JIRtCg(Hr;i/7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7 7 0 aCDA-A* «_t©a<s^»*3S 
t. SHt;i/7 6 8, 7 7 0«i^^>^;uPA^{g-tr;b 

7 7 0 b, 7 6 9, 7 7 0 ali5 1 t>*;i/afAi:lIl 

1 6©SJft»«|»«7 7 4(Ci?), ^^>*;i/«i»sJt» 
^t^tl^c *TEI1 1 8 ^td = AliA5 1 t>^ 
40 ;i/©a(g§»©^s^-ro d = B&B^>*;u©it 

fl^S^ d = A + B{^^-V>^;i/^jD^Ufc®«g 
In TFttagh77>f PI±»*3i:AnfiD4M& 
Sr^f o Sfi-fe;i/7 68, 769, 770 T*(ii5(D^M 
WtfBiiH bfc S R Q AM*©*»(D|iB»SeS6*a&ffl 
V^V^fcfer-^ 7 7 6 a, 7 7 6 b, 7 7 6 cC* 
•t^o^z, Q P S K0fl|»S*jffl 2 b i t /H z o 
3fg0)6b i t /Hz salted HSBT*t±» ?,Wo Ml 
iaS5iC^<^^V^4b i t/Hz, 2bit/HzhM 
'M^o 26e^r7-SJt ^^^^h^7 7 7 a, b, 
50 c d^-TQP S KCD^{Sir;i/COA§-^^it^T 2 b i t 
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± if 5 ' h IZ <fc ») |b]^©§« Hr § gf as w t, ^ ^ o 
6 4 S R Q AM*f|fc©-^JBJttaBfcjg*»£ja^ ^ d 5f«± 
SRQAMffl->7 M^S=ltafe^QPSKfl 

t*6 4 SRQAMT-3S§{f-r-5o tcTQPSKtifcA 

fS#£L£Hl 2 l©:/ns;*iafcjj*-*-.fc5&4SRQ 
AM©j£Sfit»6StM4*«*&#6fl&©«aS4:3Ee-C 
*«. H1 2207Dy^Htfxtl6SRQAM©a 10 

&«> &^SigCD^-&/J\g?&fSt£#SgT-&.5o 4SRQ 
A Mffl^raaHBSIfflaMStfTA* 3 & tm&&&ttm < 

[0 3 3 6] tLt©«fc-5JcLTHl 18©d=A + B© 

t f© h v ■? * » tmiz-stiit-zwitiimttmm-rz z. t 
y ©^«9rKt8S L-^-rv^to*^©^*^ 

[0337] ^h 1 1 9 (Dz?-tKDmm&wm*m^ 

X&*?j A^D-y h©5=— ^E«*8ftB8-r*. HI 1 9 

(a) i£t£3l?75"S;©^Y AXD'j K il l 9 (b) It 

mmm8v>*<f y h&tik-r. mi 1 9 (a) 
-r «t o ^fe&tto&gms'imr&mttit d o w n -o $ 

&«^a»£?J^©^©B#fcjg«$rAT?B#fg©;*D 30 
y h 7 8 0 a-CHJUHg^S&i*?), 7Dj»h7 8 0 b, 
7 8 0 c, 7 8 Odf#«A, B, C<f+>*)\,<D*m 

^mz>m&, mmkBx-mmxo y h 1 8 1 &, 7 8 1 

b, 78 1c, 7 8 1 dlZ&*mmm*t, a, b, 

[0 3 3 8]^i©l^ 1119 (b) IZm-fJi? 
fcta*B©6 4 SRQAM^©pg«Sfe^S;§ffi^ T v% 
-Sfc»Di, D 2> D 3 ©=S-^©2 b i t/H z©3o© 
PtJi^— ^feo, A a , Aa^-^iil 6 SRQAMT- 40 
m&tzibXU y h 7 8 2 b, 7 8 2 ci:^D^F783 
b, 7 8 3 cC^t,t5i;&2jgof- 

^A^D7f 7 8 2b, 7 8 2 cli^O^;4:2 )c 
'dd LT 2f$©i£^S#g|l 1 8 ©7 7 6 c com 2m 

^-fA^D-yh7 8 2g, 7 8 3 gfttEnf-iS'fflii 
Ste#6 4 SRQAMtfrfcnS. *J3fig©efaH&»fc 
fcofcft, ^ A^Dy bT-3fg©E a , E 2) E 3 
©3^>^;u#{£{£T-££„ cr©i§-£-SJte/§©££>{c: 50 
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fifiSJfeaTfjassm-rs^tAqssiarn*. -©.tact 

flu z:cDm-£l£&Mm(Di5.&X- Zcd$l£(D 

as#ff43*ife*&T?> ^wb:;:©^.*!)®^. 

± ff 2. tz tbiz fcfc , t- 5> 7 -i v ? mcoitbM^ t.*mm iz 
*&&M&m&i6&—&L-fzz£.imiii,\,\ 0 u*>u 

h§&*b jwsvv, 

[0 3 3 9] HI 2 OCT-DMA^-fAXDy MH 
T- (a) fctt£#;&5$ (b) ii*^icDJS5^t. HI 
2 0 (a) tC^-rioi^ 15— fflSSMre*-/ A^D-y 
h 7 8 6 a, 7 8 6bfS«A, B^>*;u©3^x 
©j£ft£fTV\ ^-f A^D v h 7 8 7 a, 7 8 7bT^ 
*A, Bft>^©?I^f,OIf|§ffa o @i 2 0 
(b) \zmt^\z s *»Ba©»&l 6 SRQAMO! 
-g-^D^y h 7 8 8 aT-A a ^+>^©§M^fifVN N ^ 
h 7 8 8 ct-A.ff >^;i/©lf|^5 t -Y A 
hrtJtt^jl/2 6 4SRQAM0I-&7 

D v h 7 8 8 iT-D^-^^©^^^ xd? 
h 7 8 8 1-eD^t>^©jii^ o ^^A7D 

[0 3 4 0] #C?Stt*§Tlf5fcai»t:^D?/ h 7 8 
8 p^C^3V^T M- 1 6 S R QAM 

©E^sefcfr-Stf, jSeti^D v h 7 8 8 rT'iim 
©i^A^D <y h 4 SRQAMT'ffo. 1 6 SRQAM 
«tt) 4SRQAM©^tf?i^S*AS'J>5fe^fei?). jg{f^ 

^BtH^ftV^^ttilff ^titK < «»f ij ©,J^ 

$ t "J%£MI*£!©ffiffttB^>" f ^ U a«A«il>5fcVM$fc 

[0 34 1] tt±©J:-5t:LTSII»©h^7-f y^^fl? 
© *> U < tt 2 o©e^^g©^^S^«it&^, ? js*s 
^^^^ffe-ixSo ^fc, fsii^fi©®^ 4 S R Q A 

Ybftbfc^«t,as^TSs. z\om^ mommmx-m. 
[0342] (mmm 9 ) eir» 9 ©snij#j ^Hrstca 

"^Slft^tS. ^MSM 9 O F D Mfi»J Jtfc 
iSfflLfefeCT-feS. H 1 2 3©0FDM^§:ff$i©^ 



(37 

71 

s> * j&ffl V * ;u T VMi&m £ t&t* $ ^ 

§12 4©OFDM©HSE»C^-r«tatcOFDM 

o«^-x^fs^-^ia^jM?fj^gq7 9 i T-mmkM i 9 
3±tc^-*£ l/t s©F«gps-egEeu -y-^+>* 

^7 9 4 a~eJMt5. d©{l^£i£F F Tg§ 4 0 
**oas«S4T?«flH(ft7 9 9AjfiFFT««U Slffi 10 
fit7 9 5m. t s©*^>>*;H8fiS7 9 6 ©88 
HCDlHk -©&FFT£ftfc«^B:>£«£*V ^>>tf 
;i/©^tlit g©#- KJJHHI7 9 7#iS(te>tl-5o 
[0 34 3] EI 1 2 3COFDM-C CDM^W 7V v 

Sttt»x>3-^4 0 1 Dfi^D^i: (tpn 
-IBM) Da-at (lK«-4»*-ffitt) D 2 ©3S©|SiJl 

mi y^— *V\X±l3n 4 3 fciJWT, D ^{l^fcfcC 20 
ode gainOiS^ECCW^ftsleStu Da-zfa-^ttiim 
©3— >©E C C<D&mb-%.-£tlZ> a D a -atD 

2 - 2 liTDMJ3!7 4 3tC < t!), l$llB7>§!l^fi'fb£*U D a 

e^cfe 5 , m 852 &<DVim&mmm.mWi7 9 

!K nf©C-CDM^lS4a ) 4b-©fU* 

[0 3 4 4 ] J««|fc4WS^©D a ttA2j» 742 

©IB 2x— *?!jA2>gfS7 4 4£*JIATECC35 7 44 a 
IC430TECC (Error Correction Code) fSF^HbcFtl 30 
M/iJ7x>3-^7 4 4bi.T:}3V">T h b D J* f?^ff b 2 
ft. ^Hg§8 5 2 a©D a B:?iJM?iJ^7 9 1 bCA*^ 
tl, n-lr©^!^— * t&tU C-CDM^4a, 
4b---<Dm2XftmzXtl$tlZ>o miAJj&OD^ 
— $h&2 A^a5©D 2 ^-^(C«t t>g-^©C-CDM 
«4a, 4b, 4c— t^Tl 6SRQAM^ 
£ C-C D M$zm$tl2>o ;r©n$-©C-CDM^S|g§ 
{et&'^il&SMI&gSf©^ UT'&fcofcfc.fctcgiHg-r 
S*t';7i±il 24©7 94a, 794b, 794c 

So i5bT> C- CDM^^tlfen^C^idf' 
Bu i£FF T@K4 OfcitK WiRftiai^-f *>S>a> 
7 9 3i&>S>B#f@ltt©5*-f ^ >S?a>7 9 0 iZ^m.^K, 
t s©H^^>7K;i/ft©^Kff^7 96a, 7 9 6 bf 
Ifeft^^l/BSIHS^ 9 6 at 7 9 6 b©ftg£ 

ttv^/^&ssfcM^-tfeaT g#©#— mntt 7 

9 7 a#RW-S>*lT^S. -n^StP^tiiifg^l/^bT- 
glUtt©^ Ell 2 9 3«Fli-If b^if^ 
tK ^f— K^M^7 9 7 a©Tg{otv;i/^/^©^B$ 
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e^{-iS»FFT[5]E§4 0^?>©^^S-^{i36?iM?iJ=!> 
vn*-* 4 0 bic«fc 9> -o©«*4:fc:!>i8©fflS5fc:,fc 

[0 3 4 5] ifcic, &mffi4 3©«j^S:^i> 0 Ell 2 
4©Bf|ia$4>'>tf;Ki-sf 7 9 6 etc^Vf, Sflfl^fcfcEl 
1 2 3©A2jSB2 4lZXt)£tl^ gfggP8 5 2 btCA* 
£*V ^S^MtStu F F TgP 4 0 a «fc *3 x 7-'J 
^^(CMiS^n, 0 1 2 4fc3S-*-«fcdfcBSIffltt7 9 9 
*6flM«R«7 9 3 afc^lftSit*. 12 1 2 4 ©B#ffl|$ 
-iy>#;WI-f-* i e>> il^»$ft©ff^CD^r^ 'J77 9 4 
a, 7 9 4 bfC5Efe$n5. Cft?,0JrV'J7H:I^ 

tiS£bT^-5fc«>, «-*©sjHfiW4Mrcs4. si 

125 (b) iZm-t 1 6 SRQAM^AMftH£*l> g-^ 
©C-CDMmflg§4 5 a, 4 5 blfKl£i U 
t, C-CDM«g§g§4 5©^-^©C-CDM«^gB4 

5 a s b«?(;::fb^T> ^ilMtap^npi, D 2 ©-y-^ 
is^ifi&kgtu D^^M?'^ Wn*— * — 8 5 2 ai; 
DaM^Mjajn 5 2 b tc «fc *) , B:?iJ^i-^i: 

6 StgWD^ D 2 {f -CDi§-&, 012 
5 (b) £^1"cfcd&C-CDM£;^;fc|SgJieai^5£ 
Sffl^T^Sfcifc* C/Nffl©»^Sesfe{ifiTftt % Dx 

<DmJjifiVM2<tiZ. aiS^nfcDi{s^{itii^g|5 7 5 

7 -zmmZ *t£. D j-afl^t- tfc^T D ^lfl-f-ni 
5— ITIE©n- K-ir-f >A s «V^fc4i)^ Dj-Ht^©^^ 
— M^tfJ: *)Srf^©^V%^T-feB^^tV-5. D,- 
im^ltm 1 - 1 m^^—^'A 02ct:J;!3LDTV 
©ig^f-^h*: t), 0,-21^11-211^x3-^ 
4 0 2 dlc«t l» EDTV©cf^J5E^-©{g^i:^»), &t> 

[0 3 4 6] Da©9ttM/U^a-^ac^ S2»f 
3-y4 0 2bC < k»), HDTV©ig^i;)5; t> ffi^I 
$n-5o ±l3©<£®fl^-©^T-ttLD T VifiBitlZtl, 
±m$>M.)&fr*1mz.2>Z\tlZ£.i), 7-f KNTSC^U 

i: [hJ«. lzta> u feBIK© T ve-^^gffT- 

15. Syg^J9©«^iiOFDMi:C-CDM$riSia^-& 

T'gta^mmmfcm&nm-zgZo mi 3 0©x7-u 

— h C/Nt:^tioC«ffiOF D M- T CMgElSfl 
^•©ftifS8 0 5 (C^tUT> *^£DC-CDM-OFD 
Mj53,ltV7^ J c>*Jl<l 8 07atti7-l/-h*s 
T* s t)-9"^-V>^.^2 8 0 7bttx 7 -l/-h*!± 

[0 3 4 7] OFDMtt5f2ptC#— KKBIBT g«t>C-7;i/ 
^>'^©T^^s^$:iR«)TV^S^:^?)TV=f— X r-^©v 

;^^^x^c^v^ <> ttfoT. li$©TV§iiffiofy 
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TT*(iSfgT- v<*„ #38fjB© C - C D M 

bfcjlHftfg/fi (Graditional Degradation) 00 20*515 
5iT-£5. S»¥rtTfTVSffi*-*-.&l$, JUt^i^* 
^«ft.T?«:< C/Nfl[4»3&fbf S. tot?W;t^S 
mti J*T* fcfc T V»SSJS©t#— ^ a: >J Ttt * « if j£j&s £ 
b*>U PSlSeifflC-CDMtffl^^btl, 
ifctCtD. C/N##.& OmLTHDTVyi/- 

— # % S»*fflTV©»& N HffilM 10 
XttiMri 0 0 LDTV^b— KT- 

©it- tr x i y 7 &m t ss^-r * i: ^ a & % „ 

OFDM^HD TV©i»ffio fc3P$,-5©4M»£fctt 

«^-©D 1 -x©^^OFDMT-3Gl-5^ffi$^-r o El 3 
8©XD y^Jci^-jt-j;-?^ HD TV <Dfpm®,fr f& 
«^©D 1 - 2 i:D 2 i-t©2^^^©C-CDMf 

a<bu fdm4 0Dt:«tt)«isa»*ATfang-r*. - 

*StettMBTfSebfe«^ttF DM 4 o e fc«fc t) fflftft 20 
#3BIB©C-CDM«»|S4 bx-m.mzti, 

El 2 3 tlSl^tbTHDTVOff^ic^i:*^^ 

1, 2, 3 tlSJbT-^^fefe^fflS^-i,,, 
[0 3 4 8] ifeCHDTVCMPEG 1 fl>— h'CDi&m 

is^T-$>2,Di-im^izm.&m&}^>^—*7—7 91c 

ck *)3SLmm^k.tZ *) OFDMfM8 5 2 C©tfT-QP 
SK-^1 6QAMO^I^§ll j£FFTi|4 OiCi t) 
B#P^©(t^-t^^$:tLFDM4 0 d <fc !) MIj&g&^B 

[0 3 4 9] — §fi« 4 3 T-gfs£ftfc{g^fc£F D 

Mgp4 o etzis^xmmkfmzti. OFDMmpgB8 

5 2dWCFJ'T4 OafcJ;!)^<©iagafttt©fl| 

^•fc&tK S«©Sii4 5a, 4 5bftJ;!)fI$ 
*U MjaMjajrJWN--* 8 5 2 ati D Di-,e**xft 
»$tu Ell 2 3 fc(5j«{ZLT, LDTV^7P-K©D 

[0 3 5 0] cait, LD TV{f-^©^^OFDM^ 

fc«ktK OFDM©aJt5fc|pJKttLDTV«^©*-ej; 40 
0„ HDTVEfCtt^tLDTV<|^H:l/2 0©i; 
fhU-hf.fcS. ^-3T0FDM©[gsg^i^(ii/2 
0 fc& »k ^©0iS««tt*rtJ'K:/jN;Sr < 
[0 3 5 1 ] OFDMttT^UC^^iiJST-I 
T V g ft* T V©g{gB$^ g iti*©^ * ;i^8FS6St 
S§S^©i 5 ft^i(ST-v;bf ^uiStf^t < , 
^£*r**/B3fcft£l§Wi: LTJfcfli£iiJ;3 bTO 

THDTV^EDTVCi^^fTVdfiT^ 50 
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o f d Mgm-t zttiiiytf smrnvrntzttitosiim 

<. g-i$TVftliLDTV^U-K©TVI§0f 

»#i:»>-S>*-V%. COf;«3-^ MglBttOFD 
M©3*MI(±i4<&^ 0 HDTV©cp^^J5K^-{-0FDM 
*/BV> 3 Z. 1 1± O F D M©@g&^^ $ V^ttT'&ff 
MT-^C^o «eoT*#gJU3©01 3 8{C7j*-rOFDM£{g 
«TV©^©*K«ffl-j-**attt, §»?f©»i; 
^TSfs^ft-S L D T V©-^;^/^^^^^^ 

^3i:^dOFDM©3&;§g£2;&fc>;fet->T% OFDM 
©0E&^K5rl/l 0JWTfc*ftHc:BU«T?*4i:v>d^: 

[0 3 5 2] &4b\ 01 3 8TfttDi_ 1 ©'*L*OFDM 
^ITl^tfDi-atD^^OFDM^it^ct^ 
T-^So Cl©^^ D 1 - 1 hD 1 -2ttC-CDM©2Piil 

DTVtSDTV#§I W 7>T«gl:gl;fc 
WH©W*#5WS7?*S fcl^-5'Graditional Degradatio 

JO 3 5 3] £3 LT#»IS©»Jiej&#Hrflg£&») % 

->^^fc:aiv>&«>*iBw©BMie3asi:ffl*-&to-e-5c 

[0 3 5 4] KliMg^S^ilts^j. b 
T- 012 6 (a) lZmT<k^iz^ 43F DMfflSt*-^ 
i*>*;U7 9 4 a~c^^lj!8 0 1 afcb1tX^> 
*;i/794d~f 1:12180 1 b h b^irf 
««R*f-K«f8 0 2 aS»0\ 012 6 (b) fcjjSf 
<t5i:Pg;ft5tM8 0 2 bfcaftttSCfcCfcfK MS 

i/i8oi at^2ji8 o i b<Dmmnti*mmT-$ 

<5 o 

[0355] zti$wm-rzt.. mzm.wi.tzmi o 8 

(d) iz^Tl.oiZT9-a-7Tvmmizmm^^z.t^ 
iBT-f 118 0 1 &<DW.±i-&m j $>S-Z\h-&T'%Z> 0 Z 
©«^01O8 (e) CSt.t5tgll8 0 1a©f 
RjfE& C/N«©x 1/ jjyi/ KttttSf 2I801bt 

©*v^Jft^*K:*^^rt»^Bl»8 o l ao^M^oitgi:^ 
Sfcv^SdSmftS. 01 4 7(c^-r<fc-5{c:-Jf© 
^^S.-TSo Z\tl% P ower-Weighted-OFDM^ 
(PW-OFDM) fc**T?ttlif Z ©*£tt«©PW-0FDMCjM 
a>©*^B^© c — CD M*SCftfi*^-t># % i i: t J: 
*), 010 8 (e) fc^-TJ:5fcBJlH:JtA3Jit36: 

[0 3 5 6] *<Wfciai&^ 0144 IZTntZo fc* 
1^-^^1J[5]SS7 9 1 a£^bTffi»i© 



(39) 

75 

*§V>gliii4 a~4 cT-^UTf *~f 3 T*i£FFT 

4 OtC«fc t> OFDM^IU %2m^-^\t.m2^—^ 
mm&i 9 i bft^uTa«©iEB©*wa4 d~4 f 

T'Jr+iJ7fe~f 8 f®FFT4 0C<tt)OFDM^ 

[0 3 5 7] §fiff-^tt§fl«l4 3©FFT4 OaCi 

fi~f 3 (iOT4 5 a~4 5 cC«fc t>3§ 15*-*?UD 
.olOilfSOlatfia?^ ^rt'J7fc~fe 
A^ji^fr-^JDaO^ 9SS2J18 0 1 b&WMZ 10 

[0358]S8ljI801 a©**tt*-*^-fc«Mg-^© 

^HmtZ&^Tti&mT'gZo Z\o UTPW-OFDM£<fc 
2g©PgS^{K3ll^m-r?>. PW-0FDM&C-CD 
Mi:«B^-&t>-y-^,i: 3~4Jf©pg®*s^-rSo 
1 4 4©ffeCDiM£ttia 1 2 3cD^D ^^mcDi&^hm^ 
A* |h] D T? & £ »sftB^ £ #BS-T £ 0 
[ 0 3 5 9] ^T. &£##P;3©Tiii)e-Weighted-0FDM 

(Tw-oFDM)^opge^b*^^^^ov^T^l^^•5c of dm 

n&mu s £.>h£ <. fifes -ST-S5fcS>+t>-fe^ 
ttSSti£As#^fc«>s t„(i^§- <^C+/z S3fi< CTfe^ 

£(:t&<s ^»K#v^b^3£to*+>*;i/#ftL 
A^*g£;ft,3„ 

[ 0 3 6 0] &mmm<Dmm<b<D?jm*m'<z> m i 30 

4 61Z7TS-T J;5Cf AlOA-mflt ga£Sf§BJl© 

KBfUgt gb£it^T*£ < fcS-fc^«t 9 MO 

£<, -T? UT^f— KB^©Weighting{C«fc »J ^.H/?-^;* 
£ *f f & mm mtem&mm-t 5. C ©*SC £ Gua rd-T ime 
-Weighted-OFDM(GTW-OFDM) 

[0 3 6 1 ] ^^t,zmAmtmBmco->>^)umm r T s 

©^>#;i/*feHfc»fcr^Lfc»^ A©^>>^;bB# 

5 tZtllC J: t?M]&f8(i4±£;fc^TA, BtD^^'JtO 40 
?$m*ttl^:tl£>f as AfbttSilAf a>Afb 

-> > # ;H$ M T s © We i gh t i ng©2fc#J<b fc <fc *) MS A H i: 

^B®©^;i/^-;^t^^-s 2m<Dmmib-&nm.T&o 

C©#5££Carrier-Spacing-Weighted-0FDM(CSW-0FDM) 
GTW-OFDM^ffl^T 2Jl©PtS1S^^*^U> MS 
A»fcTffiJB«K©TVe*&» MSBBTffittrta&SI 
«-TS3i:(c«tt), *iTVSfflllOJ:5t^h© 

^ ^sg^ffl §{1T- *. i£S?^S TVfflg^ U fcgis A* oJig 50 
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SfcCSW-OFDM^/B^fc^V^l/BtPtat s ©^S'J 

As jc «t s tfi a /■ t as b m © c / n iz z> mmit * gtw- 

0FDMi:S:ia^^-a-i» - t> Sfsfg^U^U©®^ 

tr^>*;i/B#IS©BtP^|£^{;£/h£v^fc«>s d©#- m 

^©<fr£:II<Tr£htt£ifc©ej£^£&£ 

V>. t£oT*ll^#J©GTW-0FDM£fflV'.T®8¥^gT 

V||f iv^T v;i/^;^^s 1 1, ^ c j; >) 

fi3ai»*K:Jeif»»S#it«ev^Ta»TV^«TV© 

«t-5tc^»;^i:s ££li©TV©«fc?7&B^jg£&f5:4;* 

* fcPtJlM T &mMT £ t vi -5 * $ 

5 o C ©®-&Mxfi© cfc. o (CCSW-0FDM J ?'C-CDM^iH^-&t) 

UfclMt-»©S<Ba*iiJti 

[0 3 6 2] ^BtJfcv^y^^c^S&iJi^^ fc, 
Ell 4 5 (a) iC^T-fco^SSBf^As^v;^;^ 
8 10 a~d©iSi^fc£M§ 1 jgi:^ 2 »©{t^#£<iT- 
HDTV©flt*stit?t?). UA^L, Ell 4 5 

(b) IZmf-^oizM^ -v^nT, 8 1 1 a~d ©i§-£r 
«s ^ 2 «©Bfl KB#r^s T gb&M^tzib'& 
^■?#55:<^5o -©J^^ ^ 1 e©A{l-^{i^— KB# 
STgatf^fcKis i!5IBtP^©SV^ •x';i/^/^^©^# 
* § ft £ v o SuxE© <t d fc: B ft -l- (i T V © iS^^-As 
^SnT43Ds Afi*fcttTV©fS«jaWMl«^**LT^ 
S fc «>s X. tf TVfttLDTV *s m&T- ^5. 

$f,CilI©y>«BTs a^Tsb«tt)^|S< 
i:oTV^Sfc»C/N©^b^v:^)^ 1 jlti^^o 

[0 3 6 3] ut**— ^mt-»^jvmrs(Dms'i 

<b%-tz> Z\b.iZ£*) s OFDM©-^^®pgjl'(bA s ffi# 

HHSiJfti:C-CDMi:ll^b*5;i:i:J:5, 

t C/N«^b©^©Pg«fbAS|t*x?). 
[0 3 6 4] CCf?R(*:fltja:«|-fefflV>T»U<je^-5. 
x';U^/ , ^il5IB$F^T„{is D/UtbAS/J^Ufls ttS 
Si t»S*f^A s ^<5o« Ds <5fel> <> ^Jx.(SEI1.4 8 
i3^-T«t^tCD/U< 3 OdBfttSWKOKf^t 
<& t) 3 Oju sJW±C>Jc2.„ E 1 4 8 t^tioCS 0 
//sW±©TgS:i;SCli:t«t 5, — SSv^^fcS 

(t T-^^o m-oxm i 4 9 (a) izm&<mz^t£?iz 

TVfs^-1 s e clzttisXmi 4 9 (b) I3f2ms 
<Dmm<D5*>* ^>«SI118 0 1 a, jrS2/ff8 
0 1 b, Ig3ii8 0 1 c©3r^©PiScD^;u— 7"^^- 
tts Ell 4 9 (c) IZTjk-to &*<DyjV—7(DJi-h'&s 
FI7 9 7 a, 797b, 7 97 coS5Tga, Tg 
b, TgcSMSSO^s, 5 us, 
ftSrbTl&^-r-2>' £IZ£ 1 5 0 fc^-Tcfco&Pg/g 
801a, 801b, 80 1 c0 3o©|iSi©y;^;' 
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GTW-0FDM&«/8-rsfcMs«*eaS»*tt«"£T L 

£-5» LA>U W$KS©{J>&v> L D T V©I[jH(ll^©2* 
i:GTW-OFDM©7^umt5ii:i:J;!) 
^HfcoeSta&^ASfc £ !?^*.^VH>-5»^* s feS„ <ftlz 
^H801 a-ettif-K^IBTe&3 0/zsiM±©5 

^5. HBSfctEIl 2 7®7'Dy^EI{-^bfefe©^fflVi 
5o S^ifflTVIiLDTV^l/- K©HKT-.&^& 
KiMPEG 1 P^XCD 1 Mbp siScDfiS§iT'J; 
V»o ^oTiai 4 9 tc^Lfc e t'5{-'>>^;i/B#P^7 9 6 
aTsa£2ms©ji|IBt;:*fLT2 0 0 // s ttlit 2 M 
bpsi:tl5feM<, ^ e>fcf>>#;i/^— N^r^^-t 
lMbps3£<£&>K LDTV^l/- KfiDjlj 

^H,§©C - C D M$r G T W- O F D Mi:ijsa^-&t)#fc« 

4 9T-(i(5]c~>>^;i/i{{^b-r>'>#;PB#p^7 9 6 

a, 7 9 6 b, 7 9 6 0120 0^8, 1 5 0 /z s , 1 
0 O/zsfcUBMbLT^*. fcTlll, £2*, £ 

[0 3 6 5] ppfrfc: C/Nfc2*L,T*>»W3HSa&* I ^S 
-T&o El 1 5 1 !:^t,J;3!:C SW-OFDMfcCSW 
-OFDM©|B^t)tt:it), ^-JlT-siXt C/N© 

o f d m h^mm<Dc-cD M%m.fr-£it>ifz t>mmT- 

tfi&Z* mimso 1 a:fc«fcVSgl - 218 51a, S 
1-31851 aTiiW/UT M ^l<i>»t5C/ 

K&m>mmM%.i£mmmTVR e c e i ve rf^^ 

T*.LDTV^l^-K<iDS^U&Se*»T?S*. i2| 
8 0 1 bh^2-3I85 1 bfW-t:xi'J707 
U >S>:r.y:r©«fc-5fcC/N#te<, r^-X^©^V^§ 

3180 1 cT-l£C/N#ig<, dOStt^t < =J-^ 

bj&^fc^fcifrHDTV^v— K©Hjre»rT?ss. 

^ -5 bT C/N 4: ^Jl^/^^CD 2 &7G©HM£!;tt&tf3g 
Sl^So dC^otC^&^HAs^B^CDGTW-OF 
DMiC-CDMCl^btlfeH:, GTW-OFD 
M i: C S W- C - C D M©ffl^-g-fc-a-t J: i? f#f>^5 „ 

[0 3 6 6] C/N«3Stv;i/^;^©3Jl©2ife5i; 

<z>mmmtsii£<Dm;»(itott.nDTv, sdtv, ldtv 

© 3 Kt/f © T V{g^©l$MEBB|&l2l 1 5 2 fcjj*-*-. BI 
Kavr«fc-5fc: l§v;u^;u;:^AJI©B iPf«©XD 
>f7 9 6 altttLDTV*EiU £ 
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36WD»F7 9 6a 2 -^C/NS&fbC: Billyh? 9 6 b 1 

m^*mwtz><, Bi©i2i N 3«t:ttSDTv©— 

ClCiil, 2, 3ICSDTV, EDTV, HD 
TV?ffli|«MTVilf^Eit5 0 
[0 3 6 7] :0l^CNm^W;UCi<tjx 

iM>U 01 53t^tJ;5i:3^0Gracefu 
10 IDegradat i o n#^;B-f 5 fcl^e&fefc&O 
J: 1153iiCNR, 

So 

[0 3 6 8] *^©GTW-OFDMi:fu^©*^B^ 
fflC-CDMOl^fottfefc GTW-OFDMt 
CSW-C-CDM©«*^to-a-fcJ;r) 2*tc©»JMI 

^m^ti^m^m^xmmm^mm ufe#G t w- o 

FDMtPower-We ight ed-OFDMffll 
20 GTW-OFDMi:f|©CNRCDPIIgI 

**i:«*-&t>*r4» 2jfe7c©»jis*au±sea-r*. 

[0 3 6 9] 1154ii+t i ;7794a, 7 9 4 c, 
7 94 e©fA5^ i ;?79 4b, 7 9 4 d, 794 
f Kit^T'J^<B*nt UTS© Lfefc©T% 2P§J1 
©Power-Weight ed-OFDM#Jlt 
5. *^ l J77 9 4afct3Jt5Jrt'J77 9 5a ) 7 
9 5c01^*,|SlltLT^+ 1 J77 9 5b ) 7 9 5 d 

C#LT«:*>S»rtt-r*£fcfcJ:») 2 
So 4 A©RMhPft EU5 4T-& 

30 2«©^©3t^J£b«>UT^3„ iaKw-r«t-5fc:* 

m(DTi-a vM.mm^<Dmm&frm$ n tz 

[0 3 7 0] El 1 5 5®J;ai: 1ocd^>#^7 

9 6 a, 7 9 6 b, 7 9 6 cSC^f- b*B#H 7 9 7 a, 
7 9 7 b, 7 9 7 c©&MH&£fc3«fel$|ig£tt&£ 

m&nm-rz>o mi 5 5<Df^nmmk-r^tAm. b 

Jls Cfl©^— *#B#BMtt±fc4MK-rs. £©fc»f$^ 

ZVZJ — 'J- 3 z tiz «t ^-^©SSta* 5 
Kit $ ft T Vfg*#££ L xm.mx £ 5 ^ ? 
So itAlfflr- — U— 7"^*>lt 
4 - i: t «t i> **T VSfll^KJB^-rsflb© g|Mt©.£ 

"CIS. 

[0 3 7 1 ] i©a-&©ftflsfl«j56:ECC3i>3— ^— 7 
4 4 jtECC7 : n-^-7 4 9 j ©:/D y ^HfclS 1 
6 0 (a) (b) iz^fi^nm-t* £f z mi 6 7JC7-* • 
0 -f>^->J— r«9 3 6 b©^Dy^ia&5s-r. 9 s - <( 
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U— ^35 9 3 6 b (Dt 1 • -f >^-'J-/RAM 9 
3 6 &<Dfp1:Wm-£tl2>4 — U— 7JV9 5 4 
£016 8 (a) twU <i >*-'J — 7S§8iL 1 SHI 
16 8 (b) tc^-f„ 

[0372] c o Ltf-^^-f i: 
(c<t tm— x yj -fx©&$S£SSMt-s;i t&r-g&o 
mi 6 i <dv sB&m&(D7a vtmiim i 6 2©vs 

-C*l5iB^bfc4 VSB-?»8 VSB-^1 6VSB©eS3t$ie 
S£:v^£!jlfia s ;&So 

[0 3 7 3] 015 5©*SCfc«t D 3 pg)i©|lgJi;fifci££ 
fT-5 c t fc: «fc 9 A»tti9iE©^;i/^/^ x C/N^btc 
Mx.X^—7 hy^X©*£S£ffiiSitT-gS TV 
SWBttl^sH^r y hTVWSSCtSLDTV^b- 
F © T Vf{| SrS^ S £ V * 5 S » 

[0 3 7 4] *3SB§fcfcASK, QAM, PSK, OFD 

£rfflV>S CI hie «fc t) lEi§c^©(ft-& ^TfSjSI^'T: fe-x.^ — 
\s — h S Z. hifiX §r S» 

[0 3 7 5] *»l«(0*tteai*SCO— 3©»«ttffl« 
ffl 2^ £ IrI± £ -M- 3 t> © T- & £ gp© Sft$S K t 

j&^;^AC;:i&JlT-&S*>©T-fcJ:&^. {flj^fcf^gfi 
#M©?lfSM^;*^A&k*©ISI8C»6ft4*jft© 

a©#«*»«wtt**wv^aiTfe*. c©«t-5J&»&jfe 30 
r l&#S6bj3£{£5 t&gtt&t^o 
[0376] u*>u waaayErsc-^iftj^ttai^rSc©*! 

^tt*«re©«t"5«:BWiaea6^ra5& s «6«Tf**. 

^v^«s©3aie«*ttjiwiHUK:ia±"ra. st2iratt»+ 

^«©W*fc*>v^T3BKfiSlt:*j^T*i«Jt*nfeg©«l 

# t vsaftsasice $ % «t -5 cimos, zmm* 
caasfcHDTv»iSk©s«itt4:«*©fli*iie3asji© 40 

[0 3 7 7] **iHtt«A»*J: D ^AttSc^^fi^ 

Lfefc©T-ifc6#„ Se««UC«e3l«BHC*SliT»9t 
SMSESttttfc*** ra««*©S<a**£BS!J£-rsc 

t <fc & SIM $&©S;t» £ & « ir«^>-r < * S o 

d©fe-»3BaE©«*©/j^v^«5a-e*)^3angnrteTffe 

So 3Sffi«** ! Jt*:Ufc»-&Tf*»Hl— ©a» 

T?ea8TS4&«>«*©4fi3H4^ *rlB©S<S*li:©llfl 
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[0 3 7 8] *fc#»iJ8©*ttfii&&aSJtt±tti£fc:js 

©5^ * h d t vaas* ax tt#iSE b & -y— t * ^ y 

Trt©Sfi^ieJIM«ft^:rtJfcW^*-&* fc^-5K**S& 
*4:fia«©NTSCi:HDTVae»4,u<H:SMMII© 

fc«^©-y— trxi >j rtfsww ess*-*- s i: 1^-5 »* 
mmmx'&QP sk, i6qam, 32 

QAMi: 4VSB> 8VSB, 1 6 V S BO^H^SC* 
^;fe#!I£fl^Tl&BJ3L.£:#, 6 4 QAM, 1 2 8 QA 
M, 2 5 6 QAM«3 2VSB, 6 4 V S B^tCjgfflT* 
£Z>Z.tlZ^O$.X- ! btjL\,\ 0 EI&fl§V>TSlBJ3bfc 
J;5C*ttOPSK^ASK^FSKl:»fl|?S5Ct 

-t^mmm^mBM^tzifis fdm, cdma -^jstwKs 

[0 3 7 9] *^B^©#fl|<5^^S;<D-o©!RfeSttMI?g[ 

«*iffl»**iRi±*-a-* *»©■?****— »©ae*ici: 

ji->X^ A tlfflf ^54 ©T- Ji^fe V -v. fiaj it fcf 

#p^©^Miiii s/ x t- a * e> ^ <Dmm \z m % n s is«d 

««»*JfflS6*4:«a5©«**JfflJi!i*©«SK:i: •? 

[0 3 8 0] U^b, «S«a&#**>Jtt±ttaS35f3C©« 

^tt*^HJ©«t-5^^.fg{g^SC*5^-ffeS„ ^•tfJfe 

t^*M©SI©«*ttj|«lfl<lK:|SO±^-«. StSS»ttR+^ 
«©!8*fc*sv^TSi*jilUc*v^T*)«J6arix&g«aitf 
TVSffi& g{f#PI T- S S «fc o fc S^14 © S Bfii * ff 
fcJfctttlK'oC^^V^. *^B^S:fflV^Si:gE#©NT S C 

si^i tHDT vja^ h ©s^-tt t^©tt ?gesfi©te 

!it4i:v^^3S;^A s ^fe»t^So 

[0 3 8 1 ] *fSB8ttm*»* J: 5 «i^«Sc%4c&S^ 

§{f^s^i&(tfc#^v fir«5a*©se«safts-r*c 

kCiD SI(b«6©S±; * $ IS: ifJi-^-TiMlttft < S . 
d © fc tbm& <DMtj © $ v T* <fe ^SKgqJifeT lb 

So simmA^Jt^b t»isi-©»» 

T-gjiT-^sfc«)Jtf*©ji£3gi4t, mm^mmtcom 

[0 3 8 2] *&*»flB©fHae3as»sc*flfe±»jSt:ffl 

m^j«^^^:<#ji;-rs^sA s ^v^to 

©t^^HD T VJ|[JS*5S;TH:#SE Ufclf- tXx 'J 

ft ©sfi^F mmm s >t rn ^ sc'j> $ s ^ v ^ ? mmtt s» 

^^BUifi©N T SChHDT Vgl^t, b < ttSfett© 
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t)$)5o ^5E^!)T-tt 1 6 Q AMt 3 2 Q AM©1£ 

^#^£ffl^&0aj£/B^Ti&BJ3L£# s 6 4QAM J ?>1 
2 8 QAM-^2 5 6 Q AM^tjg^x*^ ■§> CI iittVi-p ^ 

K -f> A S K F S K £ iS /§ T* & 3 C £: V ^ o ■£ T* * & 

[0 3 8 3] 

7 — ^e^fTdfej^aC^TnttCD^ lr- *JIJ 

U ^{g-5f ,-£p©&^ 1 7=—^^®^—^ {3fiJ ?> 
*T±Bfif^»oi|«0#g ^fcSB 2 ^-^ P©#^ 

i^fslg-'f© A±j£B t s M-^-x^— j^-y-i*?*?^ A±T* 

fc^fflU ^e^jftSntt©*!^— *5»J&**fS£1*T 
'iMM U {g-^-j&P©^©^ p /nfii©{f ■sfj&fc: p /nftf© 

? — *£lHi£-r?>;: i:£J; £>, #iJx.ffii£{i$!i l ©^sggg 
4Cfc»K nfit©^ 1^— ^Jfc^T 1 — *?ijfcfg37= 
— ^^^{s^-.^pt-^-^ &HJ t) ^TT^mfB© Q A 
Mf£iH{f-?-£ig{f U j*lg{f£SS2 3 T-fcfc, M2 5 

•7—*mt.i&27 : -*m*. as 3 sew 4 3t-iiiiT 31 

n < m & « nffi©aratg^J b 4»& ^ §<|{8t* *» nfft 

©^-* $r %n pjf g t u tz miL>& t mm.& © & s fcmm 

I$*feb<fcfcQ«&i;©Sggt£f t L 
f^7h$«ii:t < t!), «*S!©eiS#Tirfli: 

[0 3 8 4] ^fflgMCNTS Cfs^^m 1 ^— ^ 40 
JUs HDTVtNTSCt©iIf^2r-^?!Jtb 

«fcHDTVBca&4:©W:£tti«&»K tf$RS©i£?fe© 

[m®©w^!fe55iB^] 

[m 1 ] *»«!©* 1 ©se««it*H-*ea«EB6D£/^ 
t m 2 ] *#gBj3©*ffi0!i 1 ©isft^ 1 © ^ o y ^ m 50 



< 42 ' #i¥7-3 2 2'2 19 

82 

[0 3 ] **B9§©£ffiE0y 1 ©itfSH^CD-^ h ;j,g| 
[0 4 ] *«lg©£ffi0i 1 ©igfgfi^ffl^ h ;na 

[ 0 5 ] *%w<ommm 1 ©n-st^© =j - k ©m $ ^ 
■ria 

[06] *&m<D9&m 1 ©fs^p^©=j-^^ 
0 

[0 7 ] 44Bi»©0gSfi0i 1 ©fi-9j&P©(f ©M^j&'Nffl 

[H8] *&w<Dmmm 1 ©a^Ptflj^^©^— 

[0 9] *9Bl»©£ffi0i 1 ©2ie®^©fi^jS»©Hfit 

[Ell 0] *»flg©IQfi«W 1 ©Sag 1 6<iQAM©^^ 
h;v0 

[Elll] ^B^oHJfi^J l0r>rt*§r 2 tJli 
S±;£tn£:©§l{£0 

[012] **BI£©g&Mi09 1©&&6 4ftQAM©ff 

,^©ia 

[013] *»flH©SQE«ll©7 , >7 : -^-J|igr3i:se 
!0 S^;ltni:©||^E| 

[014] ^B^©^l«fiJ 1 ©gag 6 4fflQAM©fg^- 
» t IKS^-^P©^ ^ h 

[015] *«flB©*li«)Hl©«?B6 4«QAM©Jt* 
Ai, A 2 ©UJBJ0 

[01 6] *%BJ©iefE^| l©7>^ffir 2 , r 3 i: 

[017] *%m<o9mm 1 ©^^^^^^©^d s» 
^0 

[018] xn&mGmsm 1 © 4 p s Kmmvm^x^ 

[019] *%q9©%fifi0| 1 ©^ 1 s@m©7d 

[02O] ^B^cms^j 1 © 4 p s K*i«goeHf ^ 
[02 1 ] *m%<Dmmm 1 ©^ 2 s®»©'^d -^a 

[022] *^©3|JS^J 1 l 6fltQ AM©fl^- 

h;i/0 

[02 3] *»W©^MI«|1©«JB6 4ttQAM©M^ 

h;i/0 

[024] *&m<Dmmm i©7D-f+-f 

[025] ( a ) tt*»9§CD£ffi0ij 1 © 8filQ AMCg 

(b) \±*&.m<Dm.mm 1 © 1 6fiQAM©M-f-^^ h 

[026] *^B^©^J£^j i 3 §{f^s© 7D ^| 
[027] *4SI»©£ffi0! 1 ©^ 6 4 fit Q A M ©ff-Sf 

[02 8] *»W©3afi«dl©7D— + — h 

[02 9] *^©^SE^J3t43(tS1S^>-X^A©± 
f*©«fi£0 

[030] *%B^©||JE^J 3 (Dm 1 ©{gun > 3 



(43) 

83 

[131] *»BB©H«|«I3 6DJ8 111*^3 — ycD7v 

[03 3] *^©^JE^J3©^3Si^3 — ycD^P 

[H13 4] **B8<3Diafi^J3©Di, D 2> DoM^GDBS 

[03 5] *»W©HJfifi«3©Di, D 2 , Daff-^-CDBt 10 

[03 6] ttmw'&WSbZ&Vi, D 2 , D 3 {f^-C0B# 

[03 7] *«M©ie«fi«4K:43W-4eS6««©^5 t 
A^CD«^0 
[03 8] *»93«>SiaEfi«3t*5»a*JKl 6QAMC0 

[0 3 9] *«W<3DHafi««3t:*5lt.5aEJ&l 6 QAM© 

[04 0] &$£W<DmMm3kl3ottZ>^6 4QAM© 20 
ft^-^©-<^ h;u0 
[04 1] *»B§©llfflfi«3<3DRffflltt±©e-^EBH 

[042] ^^m<Dmmm3<D r TDMA^^ t comrsm± 
[043] ^mn<Dnmmz<Dmmm§&mm<D7v v 

[044] &§m<D$m.m 3 (Dm^^w^mmm 
[045] ^m<ommm3(Dmxm^A(oiKBSkmi^ 

[04 6] *«93©ltaifi«W3<3Dl 6QAMffltoe^ 30 

EM0 

[04 7] *$BW<5D^JE0y3<Z>6 4QAMIf®fifjS 

Sli 

[04 8] *«W©H«6fiW3CD 1 6i8fg^S;©JR5£«[|l 
^HE&cd^p ^ <>0 

[04 9] *»BB©HfilSfi?a3 6DDvi, D«i, D V2 ^ 

d H2> Dva, D m m^<om^&ib(DWimm 
[050] ^mw<D9m&t3<DT>vi, d«i, d V2 , 

0£0 40 

[051] ^^m<D^mm3(DT) v ^ d h1 , d V2 , 

D H2 , Dva, 'D„ 3 {f-^<Z)TDMA^a;c08tP^^a'fbCDltt 

[052] *»^©*ifi«4tc*(t-5«£**a;osej* 

[05 3] *»W©|gM0!l4K:*5lt*BjiSaS*=S;a) 
[05 4] **W©3l»«4t*Mt*t£**SCOS«tt 
[05 5] *«W©»IEWI4t*{t*B»SttS*3:© 50 



ftmW^ 7 - 3 2 2 2 1 9 

84 

[05 6] *«TO©SIJK^4{ci5(ta7 :r ^^;i/iSi3IS2 
[05 7] *»W©*«i«l5lCi5«-SiBK4ASKe* 
[05 8] *»W©li«S«5«C*5&S*J&4ASK©« 

-^/£E^0 

[05 9] (a) tt*»9§©|QiS0!5tz*5»S»U4 A 
SK©«^E«I8 

(b) tt*»W©IBifi«l5K:*(t6«JB4ASK<Z)«^ 

Mil 

[06 0] *^©HSE^J5^i5tt^{gV^C/Nfit©^ 
^©SSB 4 A S K«^CD«9jSlE«ia 
[0 6 1] ^ffS^J5tCi5tt§4 VSB. 8VSBCD^(i 

[06 2] (a) H:*«recD||flSt«5^i5lj'SASKg 
foJD7^W >J >^©^fifiV S B{f ^(DX^i? hfr 
0 

(b) tt*»W©««5fc*lt5VSB^©««» 

[0 6 3] §QK0!l5JC:j3tt'5 4 VSB, 8 VSB, 16 
VSBCDReceive r<£>:Tn^^0 

[064] *mw<D$mm 5 sttifee^ae«© 

[06 5] ^mmcommm5iz^^Tvsmm±»co 

[06 6] *«W©*««5fc*Mt5SUC!)TVa®«(D 

[06 7] **B8©SBIS«l5fc*5ltS«JB-Jft±TVg 

[068] (a) t±mmm5, 6fc:|3f*£8VSBCDC 
onstellatio ng 

(b) fcfcllS£#l5, 6t*IJ58VSB©Conste 
1 1 a t i o n0 

(c) l±SIJIS«5, 6C4bM**8VSB©M^-&#IB« 

mm 

[06 9] *m®<DmMm5fc#tt&m&^>^--jr<D 
[070] &ftw<D&Mm5fc&tt&&mmt&i-?<Dm 

$L^>^—¥<D7V y ^0 
[07 1] *»W©llttfi«5t*ltSIBIfe^3-^©^ 

[072] **9§©£QIS0!I 5 C#t*S<&J«8 1 OfD®^ 

[07 3] *»Wfc«tS»IKF!l5©»«(&^©«FlHIE« 

0 

[07 4] (a) tt^W^iSSQfi^lSCDlMfe^n- 

(b) tt*»WtcJ:5|^«S5c[)3ase«-5-©fiFME«H 
[07 5] *«BBt:i4|Q||S«|5(Z>ai««*C0I^HIEB 
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m 

[ h 7 e ] id £ z mm 5 (omm m^<o nmmm. 
m 

[ 0 7 7 ] ias mmm 5 ©jgftfs ^© strain 

0 

\y ^0 

[ ei 7 9 ] iz&z mmm 5 © 3 pgji ©>£{i m^v 

[08 0] *®ICJ;5iIM5©Itf3-^-07 

[si 8 i] ttm\zzzmms<o^m^<D*mwm. 

m 

[El 8 2] *»Wfc,t4SQ|fi«|5 0D 1 ©Mfc^rJ-^- 

[ei 8 3 j #2pj3 t «t 4 mmm 5 ©Mi^is^^f©^-©^ 

«»-B#IWBI 

[084] lz i 4 HMFO 5 ©tt*UBfl&3£S>B© 

7d y ^ El 

[Ei8 5] #.§&miz£zmMm2(Dc/N £mmw-^<D 
[Ei8 6] *mmz&z > m.Mm2<D&.mmm£c/ii<D 
[Ei8 7] *mMz&znmM2(Dmmm<D7uv>7m 

[E18 8] *»WfcJ:49E«S«2©5^«6D^Dy^ia 
[EI8 9] *?£W\Z&$mm2(DC/N-^ — u~h 

[ EI 9 0 ] iz <fc 5 ggffift 5 © 3 Rgji ©§{gJ5»^ 

££0 

[ El 9 1 ] *£H8 1 ± * 6 © 4 Pg« ©§{tSSS«t 

^El 

[ ei 9 2 ] *^b^ t «t 4 ^sfs^j 6 (omm&mm 

[EI9 3] &ftWlZ&Z>mmm6<Dfr&®&<D-7'£iy-!7 

m 

[094] #»lBfc J; 5 6 ©^rfiKgB© >^ ^ 

[095] *^bj t: j; 4 mam 6 ©e&igjiflt jgei 
[09 6] ise^^raco^^^^TVftiscsftttJBia 
[097] *ftnmz£2>mmm6(D^i;&jvTvmmffl. 

[098] t «t * &«E0! 6 ©££IBji«| jg|g 

[09 9] &%m\z&%,mMmz<Di 6 SRQAM©^ 
^ h;u0 

[010 0] #»l»fc£S!*Sfi09 3-©3 2 S R QAM© 

-^^ h;i/0 

[0101] *fl5fl§fcJ;5*jfi«l3CDC/N-3i^-u 
— h©W<^0 

[0102] ^mizx^mmmzcDc/^-^—v 

— h©W^0 

[010 3] *»H8tJ:6|ISfi«3©«>7 Until 
£«&£feC/N©HJ«B| 5 
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[010 4] *»fl8K:j:«||Sfi«3 0^7 hinteii 
£ <iJg& C / N © 0 

[010 5] *»Wfc:J:«Sdfi«3 6Djt!!±«cssi^©jase 
7" > t- ± t> fflg §K £ ff ^ £ 

[0106] *%Lm\z&z,mmmz<Dz 2 srqam© 

It— b:xxiJ7i 
[010 7] *«WfclJ;SSISfiflfJ303 2 SRQAM© 

-9-— trx^n'jTEi 

[010 8] (a) t±«e*©TVM-^-©Jl«aS^g| 
10 (b) l±fi63|E©-mJi©TV«^©««ft^H 

(c) tt*^BJ©^M3©^l^>^;i/Kflt^3gt-0 

( d ) ii^SS^J 9 © 2 Ft* ©OFDM© -v U -Vp©Jg|?g$fc 
^0 

( e ) ItmS&ffl 9 © 3 3fc£|©0FDM© 3 o©^> K 
0 

[0109] *msizji2>m&m3<DTvm^mmmw; 
0 

[0iio] *mBfnz£z,mmm3<Dc-cDM(Dmm 
m 

20 [0111] #»iBc«fc5iei6«3©ffiHHfl»)irt:ia 

[0112] *»Wfc«t*SQgffi|3©3 6 QAM^i 

bfc^©^ia oati 

[0113] ^QB£J:£3dfitt5©£l9e9H8EftE 

S0 

[0114] <fc S §OE#J 5 ©tt£UBS&£&B 

©T'D y 

[0115] J: ©»««£©&£<* 

^©7'D>y^0 

[0116] J:5^SS^J7©S^©^o>y^ 
30 0 

[0117] «3foSi30»aSiJ: b ^ y ^ y Zor>ft1f 

0 

[0118] 7 comm&mtb^y 

[0119] (a) a«^©^-fA^D7hEfi. 
(b) tt*»B§CJ:SSiaS0i7©^-YA^D«y hSttB 
[0120] (a) (ift^CTDMA^^^A^ 
a v hSES0 

(b) t±*f5Wfc«tSSQt0!l7©TDMA*SC^-f AX 
10 DyhESEI 

[0121] *J6BiJc «t 3fl»J 7 © 1 Pii/f ©£§«:&» 
©7"D V ^0 

.[0122] J; Sfggfiftl 7 © 2 PgS©^g«a 

©T'D y 

[012 3] **B§t«fc*§Qfi«8©OFDM*iC;jSa 

^©T'D^y^a 

[012 4] *»ii§fcJ:*!Ste«8©OFDM3Sf5S©» 

[0125] (a) ttfi£**SC©*Wg ^©iHSSRSS 

0 0 
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(b) ittftwiz&zmm&iscD^m^&MWMs. 
m 

[0126] (a) tt^SE0iJ9(ci5tj-2,OFDMCDWeig 

( b ) li m&m 9 lc is 1 * S SIM « t: <*• t> We i gh t i ng U 
2 FgJi©OFDM© 2 o©it ^ >^;i/Sr^-T 0 

(c) ttHJE^J9(ciJ{t5^r-y Ui'SPS^-f^tCWeight 
ing LfcOFDM©JD&g&#*F0 

(e) ttfgffi#J9C:fc^SWeightingU&U3ri* y ^Iffl 
PS©OFDM©Jl»0-*iT0 10 

[^127] *&bm £ «t z mm 9 ©ggft «i© m ? 

[1128] (a) &mi&M2, 4, 5fc*S(tSTre 
His Encoder (Ratio 1/2) ©:7"D 
\y ^0 

(b) fcfcH2E0!l2s 4, 5t:M5Trellis E 
ncoder (Ratio2/3) <D7u y&m 

(c) &nffim2, 4, SmSTrellis E 
ncoder (Ratio3/4) ©^D y <>0 
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